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in learning more about DORMIPHONE and what it will
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LEARN WHILE YOU SLEEP!
Now, for the first time, it is possible for you to be taught how
to sleep as well as taught while you sleep!

Invention of an ingenious device, DORMIPHONE, by Max
Sherover, president of the famous Linguaphone Institute,

turned an age-old theory into fact and opened up a new and
fascinating avenue of scientific exploration. This new science,

called Dormiphonics, is used by educators and psychologists

in University laboratories around the world. Their experi-

ments indicate that all of us may soon be able to get an
education while we sleep.

VITAL TO EVERY HUMAN BEING

Imagine! No more sleepless nights! . . . Now scientific sleep-

inducing guidance helps put you soundly to sleep in minutes!
Imagine learning a new language, a role in a play, a speech,

tables, formulas, while asleep! Actresses, actors, singers, stu-

dents, psychologists prove DORMIPHONE can help do this.

Scientific experiments have demonstrated that the part of

your sleeping brain which stays awake, hears and remembers
iterated speech during sleep—that anything to be memorized
can be mastered in less time with the aid of DORMIPHONE.

FIND OUT ABOUT DORMIPHONE
DORMIPHONE has freed scientists fronj
guesswork in the study of sleep. Years of
primary research have gone into the soporific

principle on which the device is based. Now it

is ready to turn the one-third of your life you
waste sleeping into useful learning time.
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My main interest in Dormiphonics is for. . .

SEND COUPON FOR FREE BOOKLET
Investigate DORMIPHONE at once. Send for
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revolutionary development.
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for all: Fiction, Article, Radio-TV.
Palmer Institute’s home-study training
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cluding Rupert Hughes, Gertrude Ath-
erton, Ruth Comfort Mitchell, Kather-
ine Newlin Burt and by hundreds of

successful graduates.
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“What I learned about magazine
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able to me ever since,” writes Keith
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articles appear in Life, American,
Reader’s Digest, Argosy, other top
magazines.
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how you please. Send for your Free
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EDITORIAL

“OUR CATALOGUE NUMOER...”

There’s a great tendency on the

part of a human being to say “It al-

ways seemed to me . . or “I never

did believe that . . or the like.

It’s self-evidently true that the above

statements cannot be true of any indi-

vidual, in any instance whatsoever

—

not in the sense implied by the indi-

vidual. Since no individual has existed

forever, “always” is inherently in-

applicable. Since no individual carried

on active philosophical evaluational

processes at birth, or immediately

thereafter, “always” in the sense of

“as long as I have existed” is never

applicable.

But we’re so ready to pretend that

we haven’t changed! The basic im-

plication of such statements is simply

“I am as I have been and as I will

be . . . and furthermore, I’m right,

have been, and will be.”

As a long-time science-fictioneer, I

run into that characteristic in its acute

—and acutely irritating—phase. The
fellow who “knows” that science fic-

tion is nonsense—the one who, in 1941,

“knew” rockets larger than Fourth

of July fireworks were nonsense, but

who, after reading that V-2s were

landing one-ton lots of high explosive

6

in London, instantaneously changed

polarity, and “always knew” rockets

could do that sort of thing. But who,

as of 1944, “knew” atomic energy

was nonsense—and as of August 8th,

say, 1945, “always knew” we could

do it.

The “interval of wonder” is as-

tonishingly small in most people. Of

course, eliminating it does make one

feel smug, well satisfied with one’s

deep and cogent understanding of all

things. But it seems to me you miss a

lot of the fun of sensing the change

around you! You know, no matter

how fast you’re going, you have no
sense of motion; it’s only the accelera-

tion that you can detect. There’s no

kick to steady motion—the lift and
thrill comes in detecting the great

driving thrust that produces the

change of speed.

A world of no change is boring be-

yond endurance—yet it seems to me
that a lot of people are missing the

immense and joyous stimulus of living

in a period when the world is chang-

ing, accelerating, faster than it ever

did before—by a sort of mental black-

out. They blank out the acceleration

period, like a rocket pilot who passes

ASTOUNDING SCIENCE-FICTION
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out during the 8g thrust of the take-

off, regaining awareness only after the

change of speed has been made.

We’re only half aware of the im-

mense thrust of civilization toward a

higher speed of accomplishment. The

change of level is something even the

science-fictionally alerted individual

can readily miss—because the acceler-

ation is on so broad a scale. The non-

science-fictioneer is apt to skip that

interval of wonder completely—and

it’s not too easy for the science-fic-

tioneer to find all of the intervals of

wonder, the moments of mental ac-

celeration when we recognize that a

vague hope, a half-dream, has become

a reality.

Dr. John Pomeroy, who’s done a

number of articles for the magazine,

is an Argonne National Laboratory

researcher—and far from sending me
tidbits of classified information, has

simply kept me aware of the standard

catalogues and brochures of the in-

dustrial companies that offer various

industrial components to interested

markets. That supply of catalogues

and standard commercial offerings I

find far more exciting and intriguing.

Talking about going to the Moon, or

to Mars is interesting—but what

counts is the day someone publishes

their annual catalogue offering “our

catalogue number . .
.” for the four-

man scout, satisfactory for Lunar

exploratory work, or asteroid pros-

pectors; not recommended for gravi-

tational fields exceeding fifty kilo-

8

newtons.”

The booklets Dr. Pomeroy has sent

along, during the last few years, are

the “our catalogue number . .
.”

offerings that have reduced the sci-

ence-fiction of 1940-45 to specific

commercial models.

The Collins Radio Company offers,

in their catalogue listings, radio re-

ceivers and transmitters intended for

amateur and commercial installations

—and also a cyclotron, standard com-

mercial model, a packaged item ready

for delivery and installation on order.

Just about twenty years ago, the

cyclotron was the newest and furthest

frontier of extremely advanced lab-

oratory research.

General Electric, I understand, has

an eighty megavolt betatron they are

about ready to offer as a packaged

unit for industrial application. Their

smaller, twenty-five megavolt model

is recommended for X ray quality

control inspection on heavy castings

and forgings.

I got into theoretical physics back

in 1928, because science fiction had

convinced me that that was the field

wherein the great advances would be

made in my lifetime—atomic energy

and the like. In 1932, the neutron was

discovered, the cyclotron work began,

and the real surge to crack the nucleus

got under way.

The mass spectrograph was, at that

time, a rare and wonderful device,

possessed by a few of the most ad-

{Continued on page 170)
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There^s nothing that so gladdens the heart ofa military dictator

as the seizing of new territory, planting the flag on new planets.

llJustrated by Miller

Hurulta, Arkazhik of Unzuvan,

fitted his own personality. A magnifi-

cent specimen of Ulugani malehood,

two and a half meters tall, so broad

that he seemed shorter, he dwarfed the

thin red-haired human before him.

His robes were a barbaric shout of

color, as if he were draped in fire and

rainbows, and the volume of his

speaking made the fine crystal orna-

ments in the audience chamber trem-

ble and sing, ever so faintly. But the

words were hard and steady and

utterly cold.

ENOUGH ROPE 9



“Our will in this matter is unshak-

able,” he said curtly. “If the League

wants to go to war over it, that will

be the League’s misfortune.”

Wing Alak of Sol III and the Galac-

tic League Patrol looked up into the

hairless blue face and ventured an

urbane smile. The Ulugani were hu-

manoid to several degrees of classifica-

tion—six fingers to a hand, clawed

feet, pointed ears, and the rest meant
little when you dealt with the fan-

tastic variety of intelligent life making

up Alak’s compatriots. This race looked

primitive—small head, beetling eye-

brow ridges, flat nose and prognathous

jaw—but inside, they were as bright

as any other known species.

Too bright!

“ It would be straining the obvious,

your excellency,” said Alak, “to point

out that the Unzuvan Empire com-

prises just one planetary system of

which only Ulugan is habitable,

whereas the Galactic League embraces

a good million stars. It cannot have

been omitted from all calculation. But

I must say that, under these circum-

stances, I am puzzled; perhaps your

excellency would condescend to en-

lighten me with regard to your atti-

tude on this disparity.”

Hurulta snorted, showing a for-

midable mouthful of teeth. During

the years in which Alak, as chief

representative of the League and its

Patrol, had been visiting Ulugan—off

and on—and particularly during the

past several months of mounting crisis

10

during which Alak had been here con-

tinuously, he had learned to regard

the Solarian as a weak, wordy, and
pedantic bumbler. Now one huge blue

fist crashed into the palm of the other

hand and he grinned contemptuously.

“Let us not bandy words,” he said.

“The nearest border of the League is

almost a thousand light-years away,

which would make your lines of com-

munication ridiculously long if you

tried to attack. Also, in spite of this

distance, we have had our own agents

in your territory for years. We know
that the temper of the League popula-

tion is . . . well, let us not say de-

cadent, let us be kindly and say

pacific. It would not react favorably

to a war which could only mean
expense and grief for it. Moreover, the

Patrol is a minimal force, designed

merely to keep order within the

bounds of the League itself. Police-

men 1 We have built up a war machine.”

He shrugged massively. “Why go

on?” he rumbled. “It is only our

intention to claim the natural rights

of Ldugan. You go your way, we will

go ours; we do not wish to fight you,

but neither do we feel bound to re-

spect the morals of an altogether

different civilization. You can, at best,

only be a nuisance if you try to stop

us; and if the nuisance becomes too

great, we are not afraid of fighting a

thousand-year war to exterminate it.

We are a warrior race and you are not:

there is the essential difference, and

mere statistics will not change it.”

ASTOUN'DING SCIEMCE-FICTION



He sat down behind his desk and

fiddled absently with a jeweled dagger.

His voice was remote, uninterested.

“You may inform your government

that Ulugan is already commencing

the occupation of Tukatan and the

other planets in its system. That is all.

You may go.”

To dismiss an ambassador thus was

like a slap. Alak had to fight himself

for an instant before self-control came.

Then his gaunt sharp face smoothed

itself out, and his tone was unctuous.

“As your excellency wishes, so be it.

Good day.”

He bowed and backed out of the

magnificent room.

Scene : An upper office in the League

Patrol Intelligence— Sol Sector

—

building, Britn, Terra. A sparsely

furnished room, a few relaxers, a desk,

the control-studded board of a robo-

file. One wall is transparent, opening

on a serene landscape of rolling, wooded

hills, a few private dwelling-units, the

distant bulk of a food factory. Over-

head, the sky is full of white clouds

and sunshine, now and then the metal

gleam of an airboat. It all seems in-

credibly remote from the troubled

world of Galactic politics.

Characters: Myrn Kaltro, sector

chief, a big gray-haired man in the

iridescent undress uniform of a human
Patrol officer. Jorel Meinz, sociotech-

nic director of the Solar System, small,

dark, intense, conservatively dressed

in gold and crimson. Wing Alak, unat-

tached field agent, enough of a dandy

to wear the latest fashion in civilian

clothes—plain gray and blue. But

then, he has been away from home for

a good many years.

Background: In a civilization em-

bracing nearly a million separate in-

telligent races, most of them with

independent governments of their own,

a civilization which is growing almost

daily, it is impossible for even a well-

informed administrator to keep track

of all significant events. Jorel Meinz

has hardly heard the name “Ulugan”

before today
;
now he is being asked to

authorize an action which may change

Galactic history.

He fumbled out a cigar and inhaled

it into lighting. His words were quick,

jerky, harsh. “What has Sol to do with

this? It’s a matter for the entire

League Council.”

“Which won’t meet for another two

years,” said Kaltro. “As our friend

Hurulta well knows. It would take six

months just to get a quorum together

for an emergency session. Oh, they

timed it well, those Ulugani.”

“Well, the high command of the

Patrol can exercise broad discretion,”

Meinz grimaced. “Too broad. I don’t

mind saying I haven’t liked all reports

of your activities which have come to

me. However, in this case— ”

“The high command is prepared to

act,” said Kaltro. “I’ve contacted all

members. Nevertheless, the situation

is unprecedented. The Patrol was

created to enforce peace within the

ENOUGH ROPE 11



League. Nothing was said about deal-

ing with a power outside it. If we act

against Ulugan, we’ll be on legally

shaky ground, and there may be a

day of reckoning which would do a

lot of harm. Many local politicians

are spoiling to take a crack at the

Patrol, push through constitutional

amendments limiting its scope—if

they can persuade enough beings that

the Patrol has become an irresponsible

machine capable of starting wars on

its own initiative, they may succeed.”

“I see. But what can I do?
”

“Your influence can swing the Solar

Parliament into authorizing the Pa-

trol to act against Ulugan. In effect,

Sol will say :
‘ As far as we’re concerned

,

the Patrol can have emergency powers,

and use them immediately.’ There-

after, we’ll proceed.”

“But one system can’t do that. The

Patrol belongs to the whole League!”

“Please.” Kaltro lifted shaggy gray

brows and smiled, creasing his face

as if it were a stiff brown fabric.

“You’re a practical political engineer.

You know as well as I do that Sol is

still the leading system in the League.

If it’ll back us, enough other planets

will follow that lead to put us in the

clear when the business is brought up

at the next Council. Technically, it’ll

be a post facto O.K. on what we’ll

already have done, but that’ll suffice.

It’ll have to!”

“Well— ” Meinz rolled his cigar

between bony fingers, scowling at it.

“Well, all right, I see your point. But

12

you still haven’t seen mine. Why
should I help you take action against

Ulugan?”

He held up a hand. “No, wait, let

me finish. As I understand it, Ulugan

is a one-system empire lying nearly a

thousand light-years outside our terri-

torial bounds. It wants to incorporate

one other system into itself. The

natives of that system object, to be

sure, and ask us for help—but the

hard-boiled League Patrol is, I am
certain, the last organization in the

universe to get interested in noble,

crusades. The operation of crushing

Ulugan would be enormously expen-

sive. The logistic difficulties alone

would make it a project of many years

—even if it could succeed, which is by

no means certain. The Ulugani could,

and certainly would, retaliate with

raids on our territory, perhaps they

could penetrate to Sol itself. After

all, interstellar space is so huge that

any kind of blockade or defense line

is utterly impossible. And you know

what horror and destruction even a

raid can bring, what with the power of

modern weapons.

“ The League is not a nation, empire,

or alliance. It was formed to arbitrate

interstellar disputes and prevent fu-

ture wars. Such other services as it

performs are relatively minor; and its

systems are, politically and commer-

cially, so loosely knit that it could

never evolve into a true federal gov-

ernment. In short, it is totally unable

to put forth the united effort of a war.

ASTOUNDING SCIENCE-FICTION



If Ulugan is as determined as Agent

Alak says, it may be able to bring the

League to terms even if it is one planet

against a million. The League may
not feel the game is worth the candle,

you see. And the resentment at having

been involved in a war of which

ninety per cent of its citizens would

never have heard before death rained

on them from the sky—that resent-

ment could destroy the League itself !

”

He put the cigar back to his mouth

and blew a huge cloud of smoke. “In

short, gentlemen,” he finished, “if

you want my support for this project

of yours, you’re going to have to give

me a pretty good reason.”

Kaltro cocked an eye at Wing Alak.

The field agent nodded slightly and

took out a cigarette for himself. He
waited till he had it going before he

spoke

:

“Let me recapitulate a little, direc-

tor. Ulugan is a dense, metallic planet

of a red dwarf sun. Terrestroid, which

means a human can live there but not

very comfortably—one-point-five Ter-

ran gravity, high air pressure, cold

and stormy. The natives are a gifted

species, but turbulent, not very polite

or moral, all too ready to follow a

leader blindly. Those are cultural

rather than genetic traits, of course,

but they’ve been pretty well drilled in

by now. The history of Ulugan is one

of mounting international wars, which

pushed the technological development

ahead fast but exhausted the natural

resources of the planet. In short, a

history not unlike ours prior to the

Unification; but they never developed

a true psychological technology, so

their society still contains many ar-

chaisms.

“They invented the faster-than-

light drive about two centuries ago

and started exploring—and exploit-

ing, quite ruthlessly—the nearer

stars. They still had nations then, and

quarreling over the spoils led to a

slam-bang interstellar war. One na-

tion, Unzuvan, finally conquered all

the others and absorbed them into a

racial empire. That was about thirty

years back. It was shortly thereafter

that a long-range exploration party

from the League, off to study the star-

clouds near Galactic center, chanced

on them. Naturally, even though they

are remote from our integrated ter-

ritory, they were invited to join us.

All races of suitably high civilization

are, and so far none had refused. They

did. Quite rudely, too. Said they were

perfectly capable of gaining every-

thing we offered for themselves, and

be damned if they’d give up any of

their sovereignty.”

“ Um-m-m. Paranoid culture, then,”

said Meinz.

“Obviously. Well, the League . . .

or rather, its agent the Patrol . . .

did what it could. Sent embassies,

cultural missions, and so on, in the

hope of gradually converting them.

I’ve been more or less in charge for the

past fifteen years, though of course

ENOUGH ROPE 13



I could only get out there once in a

while. Too much else to do. We had no

luck, anyway, except
—

” Briefly,

Alak grinned. “Well, we do have an

efficient intelligence service.”

“Spies, you mean?” asked Meinz
impatiently.

“No, never! What, never? Hardly

ever!” Alak’s classical quotation was

lost on Kaltro, who merely grunted,

but Meinz smiled. “We weren’t too

interested in the military-political de-

tails of Ulugan,” went on the field

agent cryptically. “Mostly, we studied

the neighboring stars. No one could

object to scientific study of primitive

planets, could they?

“I’ll see that you get our complete

dossier on Ulugani sociodynamics, but

briefly, the set-up is simple. There’s

a hereditary emperor and a military

aristocracy ruling a subservient class

of peasants and workers. The aris-

tocracy is hand in glove with the big

commercial interests—it’s a sort of

monopoly capitalism, partly controlled

by the state and partly controlling the

state. No, that’s a poor way to phrase

it. Let’s say that the industrial trusts

and the military caste together are

the state. The supreme power is, for

all practical purposes, lodged in the

Arkazhik, a kind of combined premier

and war minister. Right now he’s one

Hurulta, an able, aggressive, ambi-

tious being with some colorful dreams

of glory.

“Very well. Ulugan, under Hurulta,

wants to start conquering itself an
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empire. Specifically, they intend to

annex Tukatan, a fertile planet with

a backward population. In fact, by
now, in the time it’s taken me to get

here, they have begun doing so. But

you know they aren’t going to stop

there.”

“No,” said Meinz after a pause.

“No, I suppose not.” Then, briskly:

“But after all, what does it concern

us? A thousand light-years away—

”

“That thousand light-years is

shrinking,” said Kaltro. “The League

territory is expanding, through ex-

ploration, colonization, the joining of

new systems. The Ulugani empire will

also expand, toward us. Our analysts

estimate that in a mere two hundred

years, there will be contact. You know
that an interstellar civilization can’t

be big merely in space
;
it has to be big

in time, too. We have to think ahead.”

“Um-m-m— ” Meinz rubbed his

chin.

“My guess is that if we don’t stop

Ulugan now, we won’t even have those

two centuries,” said Alak. “They’re

spoiling for trouble. A real war would

unite their still new empire like noth-

ing else.”

Meinz nodded. “A good point. But

can you stop them? To try and then

fail would be—catastrophic.”

“We can only try,” said Kaltro

gravely. “I won’t hide from you that

the situation is, well, precarious. But

I don’t see how we can afford not to

try.”

“Still . . . war— ” Meinz twisted
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his mouth, as if it held a sour taste.

“The ruination of planets. The killing

of a billion innocent civilians to get

at a few guilty leaders. The legacy of

hatred. The corrosive effects of vic-

tory on the so-called victors. The

Patrol has always existed to prevent

war. If it instigated one— ”

“Our intention,” said Kaltro, “is to

stop Ulugan without starting a war.”

“How?”
“I can’t tell you that. We have to

have our secrets.”

“And if you do provoke them into

declaring one— ?
”

Alak shrugged. “That,” he said,

“is the chance we have to take.”

“I warn you,” said Meinz, “if you

get us into real trouble, the Council

will have your personal hides.”

To that, neither of the Patrolmen

replied.

Presently the administrator left. He
took with him a bulky file of reports

and sociodynamic calculations, and

he gave no definite promises. But

Kaltro nodded gravely at his agent.

“He’ll agree,” he said.

“He’d better,” said Alak. “I tell

)'ou, the situation is worse than I can

describe. You have to be on such a

planet and feel the hate and tension

building up. Like . . . well ... it

feels sticky. You want to go wash

yourself.”

“Can you handle the operation?”

asked Kaltro. “I’ll have to stay be-

hind to fend off outraged citizens.”

“I can try,” said Alak. There was

a bleakness on his lips.

“And look. Wing,” said Kaltro,

“this is an unprecedented situation,

I know. We’re acting outside the

League, and you might feel free, in

real emergency, to violate the Prime

Directive. Don’t.”

“I know,” said Alak. “Any Patrol-

man who does—mnemonic erasure and

cashiering from the service. No rea-

sons or excuses accepted. It will be

observed in this operation, too. Even

if it costs us the war.”

He left after a while, to begin on

the mountain of paper work which

is the essence of a large-scale mission.

Not bureaucratic red tape, but neces-

sary organizational detail, and nothing

glamorous about it. Nothing of jack-

booted heroes, roaring warships, and

flaming guns.

But then, the League Patrol had

little to do with such matters anyway.

They who would end war cannot re-

sort to it themselves, or the injustice,

butchery, and waste of it will provoke

a hatred that must finally destroy

them. The Patrol cultivated a wholly

fictitious reputation as a terrible

enemy, it cooked news releases about

its battles and it maintained a number

of impressive fighting ships. When
sweet reasonableness failed to enforce

the arbitration of the League, the

Patrol used bluff; when that failed, it

used bribery, blackmail, fomented

revolution, any means that came to

hand. But always and forever it held
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by the Prime Directive which was its

own most closely watched secret.

Under no circumstances whatsoever

may the Patrol or any unit thereof kill

an intelligent being.

A thousand warships lanced through

an interstellar night. In their van were

the scouts, flanking them were the

cruisers, riding magnificently at then-

center were the monstrous dread-

noughts each of which could anni-

hilate all life on an ordinary-sized

planet. They convoyed another thou-

sand noncombatant vessels—trans-

ports, supply craft, flying workshops.

Behind them lay the stars of the

League, lost in a cold glory of con-

stellations; before them were the

swelling suns of the loose cluster

holding Ulugan.

The task force found the particular

star it was looking for, a yellow dwarf

some ten light-years from Tumu

—

which is simply the Unzuvani word

for “sun”—and took up an orbit

around the clouded second planet.

Scouts dropping down through the

atmosphere used infrared scopes to see

through the mists and the hot, spilling

rains; geosonic probes tested a thou-

sand kilometers of swamp and jungle

and sullen tideless ocean before re-

porting a stable surface. Then the

big workships began landing.

Wing Alak stood in the phospho-

rescent twilight of the sixth day, look-

ing at the labor that went on around

him. Blasters had driven back the
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jungle, exposing a raw red scar. Now,
under the white glare of floodlights,

robotracs moved ponderously back

and forth, laying the foundations of

a landing field. He could not see

through the dimness and the acrid

mists to the prefab barracks which

housed his workers.

The planet was humanly habitable

—just barely. Alak’s clothes hung
wetly around him and he cursed in a

tired voice and wished it weren’t too

humid for him to sweat. The ceaseless

thin buzz of the sanitator about his

neck, destroying air-borne molds and

bacteria that would otherwise soon

have destroyed him, was in a fair way
to driving him crazy. And to think, he

reflected in one corner of his soggy

brain, I could have been a food factory

technician at home.

The scaly, tentacled Sarrushian Pa-

trolmen who made up most of his

gang sloshed happily through the

muck. This hellhole was almost like

their own planet. Not quite—there

were some dangerous animals around,

you could hear them stamping and

roaring out in the fever-mists. And a

weird sort of tree that shot poisoned

thorns had killed two of his men
already.

Won’t those stupid Ulugani ever

catch on?

It was no coincidence that the mes-

sage should have come just then, for

Alak had had few other thoughts since

he first landed. The lean, beak-faced

Karkarian who was his chief aide came
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from the communications shack and

saluted, awkward in the space armor

which was necessary for him here. His

voder spoke tonelessly: “Subspace

call, sir. From Tumu.”

“Oh, good!” Alak felt too miserable

to do more than nod, but he followed

the tall metallic shape with a tinge of

energy. It began to rain, and he was

soaked before he reached the shack.

Not a very dignified spectacle for the

eyes of the Ulugani in the screen.

He sat down and ran a hand

through his fiery hair. That face—yes,

by the First Cause, it was General

Sevulan of Hurulta’s personal staff;

he’d met him a few times. Mustering

all his cheerfulness, he said: “Hello.”

That was an insult in itself.

“Are you in charge of this expedi-

tion?” snapped Sevulan.

“More or less,” said Alak.

“I demand an immediate and offi-

cial explanation,” said the Ulugani.

“A scout ship noticed radiations and

investigated. You fired on it, though

it got away—

”

“Too bad,” said Alak, though the

fire had missed by his orders.

“That is an act of war in itself,”

rapped Sevulan.

“Not at all,” said Alak. “This is

a military reservation. Your scout

probed in despite radioed orders to

stop.”

“But you are building a military

base—on Garvish HI”
“ That is correct. What of it?

”

“Garvish is
—

”

“Unclaimed territory,” said Alak

coldly. “If Ulugan can take over

Tukatan against the natives’ will, the

League can surely annex an unin-

habited planet.”

“You are within ten light-years of

Tumu. My government must regard

this as an unfriendly act.”

“Well,” said Alak, “your govern-

ment hasn’t been exactly friendly

toward us, you know. We’re just tak-

ing precautions.”

“This is an ultimatum,” said Sevu-

lan. “If the subspace radio would

reach so far, we would call the League

secretariat directly, to give it. As it is,

I am delivering it to you. If you do not

evacuate Garvish at once, Ulugan will

consider your aggression a cause for

war.”

“Now look
—

” began Alak.

“A task force is on its way to force

your evacuation, if you will not go

peacefully,” said Sevulan. “Take your

choice.”

Weakness flitted across Alak’s well-

trained features. “I .• . . I am really

not given such responsibility,” he said

slowly. “You must allow me time to

communicate with my government— ”

“No!”
“Well—”
“ You have my message,” said Sevu-

lan. The screen blanked.

Alak stood up, hugged his aide, and

danced around the shack.

Hurulta the Arkazhik leaned over

his desk as if he meant to attack
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Sevulan. Then, slowly, his great fists

unclenched and he sat back.

“They were gone, you say?” he

repeated.

“Yes, lord,” said the general.

“When our task force landed, the

planet—the whole system—was aban-

doned. Obviously they took fright

when they realized our determina-

tion.”

“But where did they go?”

Sevulan permitted himself a shrug.

“A light-year is too big to imagine,”

he said. “They could be anywhere,

lord. My best guess is, though, that

they are running home with their tails

between their legs.”

“Still—to abandon a base which

must have cost an enormous effort and

sum to start
—

”

“Yes, lord, it was astonishingly far

advanced. They must have employed

some life-form adapted to Garvish II

conditions as workers. They do have

that advantage: among their citizens,

they can always find a species which

is at home on any possible world.”

Sevulan smiled. “I suggest, lord, that

we complete the base ourselves and

use it, since they were obliging enough

to do all the real labor.”

Hurulta stroked his massive chin.

“We have no choice,” he said thinly.

“If we don’t hold that system, they

may come back any time—and it is

dangerously close to our home, and as

you say their men can function better

there than ours.” He muttered an

oath. “It’s a nuisance. We need most
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of our forces to complete the conquest

of Tukatan in a swift and orderly

manner. But there’s no help for it.”

“We were going to take Garvish

eventually, lord,” said Sevulan re-

spectfully.

“Yes, yes, of course. Take this

whole cluster—and after that, who

knows how much more? Still
—

” Be-

ing a realist, Hurulta dismissed his

own annoyance. “As you say, this

will save us time and money in the

long run.”
li
J

Jt

Sevulan was interrupted by the

buzzing of the official telescreen.

Hurulta switched it on. “Yes?” he

growled.

“General Ulanho of Central Intel-

ligence reporting, lord.”

“I know who you are. What is it?”

“Scout just came in, lord. The Pa-

trol is on Shang V. Apparently they’re

building another base.”

“Shang V—”
“Twelve-point-three light-years_

from here, lord.”

“I know that! Stand by.” Hurulta

switched off again. There was some-

thing of a giant dynamo about him as

he swung on Sevulan.

“What sort of planet is this Shang

V?” he snarled.

“Little known, lord,” faltered the

officer. “A big world, as I recall.

Twice our gravity, mostly hydrogen

atmosphere—storms of unparalleled

violence, volcanic upheavals, a hell

planet! I don’t see how they would

dare
—

”

“They must be relying on sheer

audacity,” snapped Hurulta. “Well,

they won’t get away with it! No
ultimatum this time—no message of

any kind. You will organize a task

force to go there at once and blow

them off it!”

The Arkazhik was in an ugly mood,

and his subordinates tried to make
themselves invisible as he stamped

past them. But then, the whole planet

was foul-tempered and jumpy. The

Garvish and Shang operations had

been—still were—messy and costly

enterprises which completely dis-

rupted the schedule for Tukatan. That

the Patrol fleet had been gone when

the Ulugani arrived at Shang, saving

them a battle, was small consolation,

for it meant that the enemy was still

at large, he could strike anywhere, any

time, bringing death and ruin out of

the big spaces. That meant an elabo-

rate warning system around Tumu,

tying up hundreds of thousands of

trained spacemen
;
it meant the incon-

veniences of civilian defense, force-

screens over all cities, transportation

slowed, space-raid drills, spy scares,

nervousness among the commoners

that was not far from exploding into

hysteria. It meant that the unreward-

ing Shang System must also be gar-

risoned, lest the Patrol sneak back

there. It meant irritation, delay, ex-

pense, and a turbulent cabinet meet-

ing in which Hurulta had needed all
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his personality to control the dis-

satisfied members.

He took a grav-shaft now, dropping

through many levels to a corridor

hewn out of the rock below the

Capitol. Along this he stalked, the

boots of his guards slamming a hollow

rhythm back from the walls, until he

came to a certain door. This he en-

tered, to find a colonel of Intelligence

seated among his instruments. The

colonel bowed low. The little being

in the chair merely cowered.

“ What planet is this from? ” grunted

Hurulta. “Nobody told me that.”

The small one spoke up in a fluting

voice that could not hide his terror.

He was a skinny, four-armed, greenish

being, with a bulging-eyed head that

seemed too big for his body. “Please,

lord, I am from—

”

“I didn’t ask you,” barked Hurulta,

snapping at him. The oversized head

rocked back on the spindling neck,

and the prisoner began to cry. “ Well? ”

“From Aldebaran VIII, lord,” said

the colonel. “A League planet. His

name is Coin, and he is a trader who
has operated in this sector for a num-
ber of years. We pulled him in, to-

gether with all other aliens, according

to your orders, lord, two days ago.

No physical duress was necessary—in

panic, he submitted to the usual truth-

finding procedures. It turned out that

he is a Patrol agent.”

“That much I have already been

told,” snorted Hurulta. “What of it?

Why should that concern me? He
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hasn’t learned anything of value,

has he?”

“No, lord, not about us. He was a

trader too, as he claimed. He merely

reported to Whig Alak from time to

time, telling him whatever he had

learned anywhere. Under our ques-

tioning, he revealed a distinct impres-

sion that Alak is interested in Umung.”
“Umung . . . hm-m-m- . . . the in-

sectiles, aren’t they? About thirty

light-years off, on the edge of our

cluster.”

“Yes, lord. He has traded with them
for many years. They are a completely

organized race, with little individual

personality, but the collective intel-

ligence is high. They are also, perhaps,

the most skillful workers in the

galaxy.”

“Yes. It comes back to me now.

Did Alak intend to organize them
against us?

”

“Not as far as this Goln knows,

lord. They are totally unwarlike, have

too little initiative to make good

soldiers. Coin’s impression is that the

Patrol would like to deal with them,

secretly, trading raw materials difficult

to obtain on their world for finished

products. That would, obviously, sim-

plify the enemy supply problem.”

“So . . . it . . . would.” Hurulta

stood in thought for a moment. Then,

whirling on Goln, he made his voice a

roar: “All right, scum, how well do

you know Umung?”
The Aldebaranian shrieked in utter

panic. When he found his voice again,
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he gasped: “Well, most excellent lord.

I know it w-w-well—

”

“You’ll obey us and be rewarded,

or you’ll be pulled apart cell by cell.

Which shall it be?”

“I . . . obey, my lord. The ps-s-s-

sychomachines w-will show how well

I m-mean to obey—

”

“Good. I want you to prepare a

dossier on Umung. Use the machines

to help you remember everything.

Correlate it with all information avail-

able in Intelligence files. Submit the

complete report to me within an

eight-day.”

“I ... I will try, 1-lord—”

Hurulta turned back toward the

door. No one dared speak to him as he

went down the corridor, but his mind

was busy.

Umung—yes. It had real possibil-

ities. From all he had heard of it,

Umung was a treasure chest. He had

to prevent Alak’s using it, of course

—

But the Patrol ! As long as they were

in this vicinity, he could not declare

war on the League. That might be

just the excuse they wanted. He’d

fight them if he caught them, but until

then it was safer to wait, consolidate

his victories.

But it wouldn’t take much to occupy

Umung. Not if its natives were as

docile as all reports had it. And then

he could show some real progress to

those fat money barons. Already the

war would have begun to pay off, and

they’d support him in further schemes,

let him build up his own power and

prestige until the day he turned on

them and broke them.

Umung, yes. By all the hells, yes!

Imagine a creature somewhat like

an ant—only in general outline, to be

sure. It stands a meter tall on two

horny legs whose cilia, rubbed to-

gether, are its voice organs. There is

one pair of tentacles, ending in supple

boneless fingers; above them are the

true arms, and there is a Small stalk on

the wrist of each arm holding an eye

with microscopic vision. The head is

faceless, little more than a set of jaws

and a pair of larger eye-stalks for

normal seeing. The creature is utterly

obedient to the mass-mind of its

hivelike community, a patient, tireless,

delicate worker. Apart from food and

reproduction, its only need is work.

Once you have persuaded the mass-

mind—embodied in the queen—that it

is to its advantage to do as you say, a

hundred thousand little brown arti-

sans are ready to slave to the death for

you.

Umung is not a large planet. Its

atmosphere is thin and dry, its land-

scape mostly dreary plains. The Ulu-

gani soldiers stationed there grumbled

about its dullness. But not many were

needed, and soldiers have always com-

plained; it is a healthy sign.

Technicians were required in large

numbers, to educate the Umungi in

the use of machine tools. But the hive

dwellers learned fast. Goln of Alde-

baran was invaluable, he knew the ins
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and outs of native ways. Before long,

a good part of the entire planet was

ready to start producing for Ulugan.

It produced!

“All right, colonel, don’t just stand

there! Give me your report.”

“If it please you, lord, my scout

squadron was investigating the Jun-

nuzhik System as per orders
—

”

“I know! We have to watch every

planet of this cluster now, we never

know where the Patrol may sneak in

next—Well, what is it? Don’t tell me
they’re trying to build another base!”

“No, lord. Our intelligence unit cap-

tured some leading natives of Ilwar

for questioning— ”

“Ilwar! What do you mean? I can’t

remember every stinking native name
for every worthless little area of a

thousand inhabited planets.”

“The world is Junnuzhik III, lord,

the only inhabited one in the system.

The natives are centauroids—big scaly

fellows, beaked heads, crests—Oh,

yes, I see that my lord remembers

now. Well, Ilwar is the leading nation

on the planet. They’ve attained a

petroleum technology, are pretty good

metallurgists, and so on. Under pres-

sure, it was found out that the Patrol

has been dickering with them. Wants
them to supply several million troops,

presumably for an invasion of our

planet.”

“Patrol have any luck?”

“Well, lord, the natives are thor-

oughly anti-Ulugan. They assume that
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if we aren’t stopped, we’ll conquer

them.”

“True enough. But ... oh, blast

and damn! We’ll just have to take

over the planet.”

“They’re tough warriors, lord.”

“I know. And occupying a whole

planet is a major operation. But we
can’t simply sterilize; we’ll need it

ourselves in the long run. And we must
take over the entire world now,

colonel. At the very least, we must
garrison thousands of key points, or

the Patrol ships can simply sneak in

and pick up their recruits. At this

time, too!”

“Lord—”
“Shut up! File a complete report.

Now get out of here. Hello, hello,

give me the General Staff building . . .

Commander Tuac? Ready your plan-

ners, boy. We’re going to invade still

another world.”

“Tuac? Listen and obey.”

“Yes, lord.”

“You know the planet Yarnaz IV? ”

“Hm-m-m . . . let me think, lord.”

“Don’t. You’re not capable of it

—

you and your planning section!”

“Lord, how could we know the

Ilwari would be such guerrilla fight-

ers? Even under extreme difficulties,

we’re carrying on the conquest—it’s

just going more slowly than we had
anticipated. If we could only have

more troops, more supplies
—

”

“Shut up, I said! We haven’t even

finished with Tukatan itself, thanks
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to that Patrol. Junnuzhik will have to

make do with what we can spare. Now
listen, or I’ll have your head. Yamaz
is a red dwarf sun about fifteen light-

years from Tumu. Its fourth planet is

trackless desert, poisonous air, venom-

ous life. Nevertheless, our checkup

reveals that the Patrol has been there.

Not a base. They’ve been mining near

the equator. Why? ”

“Lord, I can’t say.. Unless they

wanted supplies—fissionables, per-

haps— ”

“I checked up on that, idiot. Yar-

naz IV is about as poor in natural

resources as empty space itself.”

“Could it be a camouflage, lord?

A device to divert our attention from

their real activities?”

“It may well be. But, we don’t

know! The Patrol seems to have

studied the primitive planets of our

cluster better than we have ourselves.

Furthermore, they have the natives of

a million worlds to choose from in

making up their crews. Doubtless

there is at least one race in the League

to whom Yarnaz IV is just like home.

We can’t know where their real ad-

vantage lies.”

“Well, lord, it ... it looks as if

we’ll have to establish garrisons

there.”

“I’m glad you’ve seen that much.

How soon can you send a force?”

“ The planning— Lord, we’re getting

bogged down. There’s just too much

to handle. Even one world is a major

problem in strategy, tactics, logis-

tics—”

“Nevertheless, Yarnaz IV shall be

occupied within one month. Or do you

want your head adorning a pole in

Market Square?”

Fear was cold along the spine of

Hurulta as he looked at the being in

the cage.

It seemed harmless enough—a small

kangaroolike mammal, with big ears

on its round, blunt-muzzled head. The

sensitive four-fingered hands spoke of

intelligence, the basic tool-making

ability. There was no menace in the

soft brown eyes.

Nevertheless Hurulta was afraid.

It took all the discipline he had to face

that creature and hold his own visage

expressionless.

“It was caught on the fringes of

Dengavash City, lord, just after the

riots there,” said the police officer.

“Obviously it was the thing respon-

sible. It creates an aura of terror.”

Hurulta forced his tongue to shape

coherent words. “Where’s it from?”

“We checked up, lord. It’s from

Gyreion, as the explorers have named

it—a planet not unlike ours, on the

fringes of our cluster. This is one of

the natives. They haven’t been studied

much, but seem to be a timid paleo-

lithic race. Telepaths, though.”

“I . . . see. And when they’re fright-

ened, as must happen rather easily,

they radiate the fear-impulse and our

minds pick it up.”

“Yes, lord. We think a Patrol
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sneak-boat must have taken a few

and dropped them here on Ulugan.

We’ll soon round up the others and

we’ll be sure.”

“Um-m-m.” Hurulta’s heavy blue

face contracted in a scowl. It was hard

to think clearly, when he had to keep

fighting down the germ of panic that

screamed far down within him. “Yes.

A good idea. But quantitatively insuf-

ficient. The Patrol can’t possibly

smuggle enough of them here to make

any significant trouble.”

“No, lord. Just nuisance value.

Like everything they’ve done so far,

isn’t it ... if I may make bold to

speak.”

Hurulta turned and walked out of

the room. Gyreion—hm-m-m. A tough

nut to crack, that world—but worth

while. If enough of those hoppers

could be turned loose on an enemy

planet—why, it was the ultimate in

psychological warfare

!

The League planets—a decadent

bunch. They couldn’t stand up long

to such fear. They’d be ready to sur-

render to the first warship that came

along.

Meanwhile, it was necessary to cut

off the Patrol’s access to Gyreion.

Wouldn’t take too big a force for

an effective occupation; the natives

weren’t fighters. Once their fears had

been calmed, they would be quite

harmless—to Ulugan.

This time, my friend, he thought

with a savage glee, this time you’ve

finally overreached yourself!
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W'ing Alak was getting bored. He
didn’t have much to do now but sit in

his flagship and read the reports of his

scouts and radio monitors. He wel-

comed the newcomer who had arrived

with the last courier ship from home,

even if it did mean a struggle.

Jorel Meinz entered the vessel and

followed Alak down a long corridor.

His nose wrinkled a bit at the many
odors that filled it. The crew of the

battlewagon all came from terrestroid

planets, but they had their character-

istic smells and their own styles of

cooking; no ventilation system could

quite purify the air. But then, he

reminded himself, a Terran probably

didn’t smell any better to them.

Alak’s cabin was a spacious one,

sybaritically furnished. One large view-

port showed the eerie hugeness of

space, the rest of the room seemed

devoted to human comfort just to

offset that chilling spectacle. The

Patrolman waited till he was alone

with his guest before pouring out

drinks.

“Scotch,” he said. “It may not

mean much to you, but out here it’s a

real luxury.”

“ The Patrol seems to do itself well
,”

observed Meinz.

“Quite,” nodded Alak. “When
you’re out for months or years at a

time, surrounded by total alienness,

every comfort means a lot. It’s pure

superstition that the being with a

low standard of living is hardier.” He
lifted his glass and sipped appre-
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ciatively.

“Are you sure you won’t be found

out here?” asked Meinz. “I imagine

the enemy is ripping holes in space,

hunting for you.”

Alak grinned, which made him more

than ever resemble a fox. “No doubt

they are,” he said. “The harder they

search, the better I like it, since it

means a useless waste of their time,

men, and materiel. Several thousand

cubic light-years makes a pretty effec-

tive concealment. Anyway, if by some

freak they should blunder across us,

we need only run for it.”

Meinz scowled. “That’s what I’m

here about,” he said brusquely.

“Aren’t they satisfied at home with

my conduct of the operation? ”

“Frankly, no. Now I’m on your

side, Alak. I was the one who pushed

that approval through Parliament.

But that was almost a year ago, and

so far you’ve reported no results at

all. Your dispatches have been so

much meaningless verbiage. Finally

certain political groups hired an in-

vestigating force of their own. They

sent out observers
—

”

“A wonder they weren’t nabbed.

Hurulta has an efficient Intelligence

Service and Secret Police.”

“Well, they weren’t. They saw

enough to send them hightailing back

home, and the stink it’s raised on

Terra—

”

“ Ah-hah! That explains it. Hurulta

must have foreseen that result and let

the observers do as they pleased. He’s

a canny lad, that old blueface.”

“Well, you must admit there’s some

justification for the complaints,” said

Meinz with a hint of bitterness. “The
authorization was of doubtful legality

in the first place, and could only be

justified at the next Council meeting

if there were solid results to show.

Instead, you’ve dawdled out here,

skulking I might say. You haven’t

fought one battle, not so much as a

skirmish. You’ve let Ulugan occupy no

less than seven planets besides Tu-

katan— ”

“At last reports, it was about

twenty,” said Alak blandly. “We’ve

got them scared, you see. They’re

grabbing everything that might con-

ceivably be of value to us.”

“In other words,” said Meinz,

“you’re pushing them in exactly the

direction they want to go.”

“Correct.”

“Now look, Alak. I came out here

myself, and it’s a long troublesome

journey, to get your side of it. I have

to tell them something at home, or

they’ll pass a recall order in spite of

everything I can do. Now I’m not

even sure if I would resist such a

move.”

“Give me credit for some sense,”

urged Alak. “I can’t tell you every-

thing. The real reason why we operate

this way is a Patrol secret. Let’s just

say, which is true enough, that out-

right war is cruel and expensive, and

that I don’t even think we could win

one.”
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“But what are you doing then,

man? ”

“Just sitting here,” laughed Alak.

“Sitting here drinking Scotch, and

letting nature take its course.”

The medical officer halted at the

entrance to the tent. The steady, end-

less rain dripped off his shoulders and

made a puddle about his muddy feet.

By the one glaring lamp inside, he

noticed that the fungus had begun to

devour this tent, too. It would be a

rag before the eight-day was out. And
you couldn’t live in the metal barracks

left by the Patrolmen—they were

bake-ovens, and air-conditioning units

rotted and rusted too fast to be of

help.

He saluted wearily. The comman-
dant of Garvish Base looked up from

his game of galanzu solitaire. “What is

it?” he asked listlessly.

“Fifteen more men down with

fever, sir,” said the medical officer.

“And ten of the earlier cases are

dead.”

The commandant nodded. Light

gleamed off his wet bald head. The
blue face was haggard, unhealthily

flushed, and the smart uniform was

a sodden ruin. “The sanitators don’t

work, eh?” he asked.

“Not against this stuff, sir,” said

the doctor. “It seems to be a virus

which isn’t bothered by the vibrations,

but I haven’t been able to isolate it

yet.”

“We just aren’t built for this

climate.” The commandant wagged

his head, and one shaky hand reached

for a bottle. “We’re cold-world

dwellers.”

A beast screamed out in the jungle.

“Poison plants got several more

this eight-day,” said the doctor.

“I know. I’ve begged and pleaded

with headquarters to send us air domes
and space armor. But they claim it’s

needed elsewhere.”

A faint hope flickered in the medical

officer’s eyes. “When that planet

Umung really gets to producing— ”

“Yes, yes. But we’ll probably be

dead then, you and I.” The com-

mandant shivered. “I feel cold.” His

voice was suddenly high and thin.

“Sir
—

” The doctor took a nervous

step forward. “Sir, let me look at

you— ”

The commandant stood up. For a

moment he leaned on the table, then

something buckled within him and he

went toppling to the floor.

There was forest, endless forest, and

beyond it the plains and mountains

and sea, and all of it was full of death.

The Patrol wound slowly through

the woods. Every detector they had

was straining itself—metal, mental

pulses, the thermal radiation of living

bodies. But still eyes were restless,

shifting under the big square helmets,

and hands strayed nervously toward

guns.

In an armored car near the middle

of the column, the Ulugani Patrol
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chief wassounding off to his aide. “ It’s

no good,” he said. “These Ilwari are

just too tough for us.”

“They can’t stand up to us, sir,”

said the aide. “Not in open battle.”

“And they don’t try. What can you

do with a people who’re willing to

scorch their earth and evacuate their

own dwellings before we get there?

What’s the point of silly little actions

like this one—going out, burning a

city in reprisal, what does the enemy

care? It’s just a chance for him to

harass us some more.”

“We’ll teach them manners, sir,”

said the aide.

“Oh, in time, of course. In time.

When we get enough troops and sup-

plies here. But curse it, I can’t get

enough
!

”

An explosion cracked before them.

The chief saw three men fall screaming

from the grenade. A heavy machine

gun began to clatter.

“Guerrillas!” he roared.

He glimpsed the big green forms

dashing in out of the brush. They
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could gallop like the wind, those

devils, and they could carry as much
armament on their backs as a small

truck. The war whoop sent a brief

tingle of fear along his nerves.

The tanks began to speak, throwing

flame and thunder at the enemy. One

of the machines was suddenly wrapped

in red smoke—a fire bomb. The Ulu-

gani infantry had thrown themselves

to the ground and were shooting up

at the trampling, yelling centauroids.

“Drive ’em back!” screamed the

chief. “Drive ’em back!”

The Patrol did, after a short interval

of utter ferocity. But not before a

bomb had struck the command car

and incinerated its contents.

The colonel looked out of the thick

plastic port and shivered. Bejmnd it,

the landscape was one vast gloom.

Poisonous mists curled between him

and the unseen horizon, like a wall. He
thought he could see the sudden red

spouting of a volcano, somewhere in

the fog. A moment later, the floor

quivered under his feet.

“You fool!” he raged. “You utter

imbecile!”

The base geologist stood his ground.

“We did our best, sir,” he answered.

“As far as we could tell, the terrain

here was stable.”

“One whole base has already been

destroyed in a quake. Isn’t that enough

for you? ”

The wind slapped monstrously at

the dome. They had never seen such
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gales as blew endlessly across Shang V.

A blind whirl of sleet—solid ammonia
—hid the outside view.

“Sir,” said the geologist, “this

planet is utterly crazy. The probes

gave readings that on any normal

world would mean safe, solid ground.”

“Nevertheless, one of our domes

has just been cracked open. Every

man within it died instantly. You and

your team are due for court-martial.”

The geologist nodded.

“As the colonel says. But may I

suggest that we find another site? This

one is obviously dangerous after all.”

“And do you realize what it means,

in terms of effort and materials, to

break camp on this planet?”

“I can’t help that, sir. I am offi-

cially proposing that we move.”

“Headquarters will have my skin,

too,” said the colonel gloomily. He
looked out again at the sinister land.

“How could we know? How could

anyone have foretold it would be like

this?
’’

The Patrol knew! laughed his mind.

They knew! Now all I can do is

submit a recommendation that we evac-

uate. The other commanders here will

back me up. But that’s an invitation to

the enemy to return.

The floor trembled. He heard a pa-

perweight jump on his desk. Outside,

not five meters off, a hole opened in

the ground—slowly, hugely, with all

the time in the universe to do its work.

Fire spumed from it, and magma
crawled forth toward the dome.
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The Elgash family had come up the

hard way, from the peasant stock of a

conquered land; it had been ennobled

only fifty years ago. For that, and

for its owning the Munitions Trust,

Hurulta despised it. But he did not

underestimate the being who sat across

from his desk. The present Elgash was

fat and wheezy and dandified, but

there was a hard drive and a cold

brain in him.

“I speak for several others, your

e.xcellency,” he said. “I need not men-

tion their names.”

“The money barons,” replied Hu-

rulta sullenly. “The industrialists and

financiers. What of it?”

“Shall I speak plainly?” asked

Elgash.

“Go ahead. We’re alone.”

“The group I represent is not at

all satisfied with the conduct of the

war.”

“Oh? And you have constituted

yourselves the new General Staff?
”

“Spare the sarcasm, your excel-

lency. It was understood that Tukatan

would be subjugated within six months.

Now, after almost a year, we are still

fighting there.”

“They could be bombarded from

space,” said Hurulta, “but as you

well know, that would destroy the

whole value of the planet. We have

to go slowly. Then the Patrol appeared

to complicate matters.”

“I realize all that.” The insolence

was more marked than ever. “And

rather than concentrate on Tukatan

and the Patrol, and get them safely

out of the way, your ministry has

tried to take on the whole star cluster.

You have blundered disastrously into

planets we hardly knew a thing

about.”

“To keep the Patrol from using

them against us.” Hurulta checked

his temper. “All right, I admit we’ve

had our troubles. But we’re making

progress. The over-all timetable for the

establishment of our hegemony has

been accelerated enormously. In the

long run, that will mean a saving.”

“Will it now? Even your successes

are dubious. Take that forsaken little

pill of sand, Yamaz IV. There’s been

no trouble in occupying it. But the

expense of maintaining bases under

such alien conditions is fantastic. The

commoners are being taxed to the

limit, and your new tax on the leading

groups of society is outrageous.”

“It has to be done. Or would you

rather have the Patrol come in and

run things?
”

“Of course,” said Elgash coldly,

“your most inexcusable blunder was

the occupation of Umung.”

“Whal?” For a moment Hurulta

could find no words. Slowly, then, he

gulped down his rage, and when he

spoke it was with thin precision.

“That was the one operation which

went off like clockwork. At a negligible

cost in men and money, we have

already doubled our war production.

Inside another year, we can expect to

quadruple it.”
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“I thought you were a realist, your

excellency,” said Elgash. “I thought

you understood the economic founda-

tion on which the empire rests. Or are

you deliberately ruining my class?
”

“Are you mad? First you complain

about taxes, then when I find a way to

increase production, a way that costs

us hardly one crown, you—

”

“Your excellency, we have only so

many soldiers and there is a limit to

the amount of war materiel they can

use. When Umung is producing all of

it, what will become of Ulugan’s fac-

tories?
”

Fear.

Shamuvaz, soldier of the empire,

looked around him. He moved his head

very slowly, lest he see something

behind his back. There was only the

landscape—distorted trees, murmur-

ing reddish grass, a remote waterfall

that echoed the furious clamor of his

heart.

He felt ill. He wanted to vomit.

Looking at the faces of his companions,

he thought that they were impossibly

alien. They were evil. They were made
evil by the same horror that rode on

him, and in their panic they might

turn and tear him.

Shamuvaz whimpered, deep in his

throat, and thought of his wife and

children. They were so far away, so

many centuries away, he would never

see them again. He would rot on

Gyreion, the wind would blow through

his ribs and the small beasts of the

field would nest in his empty, empty
skull.

They said it was harmless. They
said it was only that the natives—so

thoroughly indoctrinated by the Pa-

trol that there was no dealing with

them ... or was it that, being tele-

paths, they knew Ulugan meant them
for pawns?—the natives were afraid,

and you yourself heard their fear.

Nothing to it. Ignore it. You are a

soldier of the empire, and fear of noth-

ingness is unworthy of you.

Only the generals didn’t have to

live with fear. They didn’t have to

torment themselves, night after night,

to stay awake, for fear of the dreams;

and when they finally did sleep, in

spite of everything, they weren’t

brought up within minutes, screaming.

They didn’t see their comrades break,

one by one, and be sent home mutter-

ing idiot words, and wonder when
their turn would come.

Fear, panic, terror, blind howling

horror. Shamuvaz groaned to himself.

When a hand touched his shoulder,

he leaped up, cursing, and spun

around. His pistol was out before he

saw that it was only Armazan. Arma-

zan had been his best friend once.

But you couldn’t trust anyone now.

Shamuvaz held the gun leveled on

Armazan’s belly.

“Don’t do that,” he choked. “Don’t

ever do that again.”

“Listen.” Armazan spoke swiftly, a

whisper that was blurred with his own
trembling. “Listen, Sham, we’re meet-
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ing after taps, down by the river.

Sneak out of the barracks and join us.”

“What, what, what? Go out after

dark? You’re crazy! This planet has

driven you crazy.”

“No, not that, not that. Listen, a

lot of us have decided we aren’t

going to take any more of this. The

empire can’t ask it of us. It’s too much.

Can’t trust those officers. Get them

out of the way—a shot in the back,

it’s easy if we just stick together, and

then we can grab the base space-

ship— ”

Hurulta had been sleeping poorly

in the last month, and drugs no longer

seemed to whip up his vitality. He
clasped a ringing head in his hands and

leaned on the desk.

“It’s no use,” he said aloud. “We’ll

liave to pull out of Gyreion. Every

regiment there has been ruined for

service. It’ll take months to restore

them to usefulness.”

“But the Patrol, lord
—

” faltered

Sevulan.

“Patrol! We’ll maintain a base on

the neighboring planet, and a few

orbital scouts around Gyreion itself.

Should have done that in the first

place.”

“But then a strong attack could

come in, wipe out our forces, take

over the whole system— ”

“I know. What of it? A chance

we’ll have to take. If only the busy-

bodies would come out of hiding and

fight! It’s like shadow-boxing, this.”

“Lord, I understand the General

Staff plans to overrule you and order

the evacuation of Garvish and Shang.

They say it’s too costly to hold them,

they’re just consuming men badly

needed elsewhere
—

”

“Don’t tell me that!” shouted

Hurulta. “I know it, you idiot! I

know all of it! The blind, bloody fools!

Shortsighted— aaargh!” His fists

clamped together. “But by all the

hells, we’re hanging on to Umung.

Let the moneybags squawk. I’ll lodge

treason charges if they say much

more.”

The telescreen buzzed. Hurulta

flicked a switch, and the excited voice

gabbled out.

“Lord, a report just came in from

space. Patrol activity around Ustuban

VII. Theyseem to be rendezvousing— ”

“Ustuban VII! They can’t! It’s a

giant planet. It’s surrounded by a

meteor belt. It . . .no!”

“Lord, the report says—

”

“Shut up! Send me the full report at

once.” Hurulta whirled on the general.

His eyes were feverish.

“Action,” he gasped. “T think we’re

going to see some action. The populace

has been complaining about our re-

treats, have they? Their morale is

bad, is it? All right, we’ll give them

something to talk about. We’ll send

the fleet and seize Ustuban VII, and

just let the Patrol dare try to stop us!”

“Lord, it’s impossible,” whispered

Sevulan. “We’re spread so thin al-

ready that we could never mount such
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an undertaking. It’s just a trick of

theirs to lure us out
—

”

“We’ll turn the trick on them!”

Hurulta’s bellow rattled between the

walls. “I’m still the supreme com-

mander here!
”

Slowly, as he regarded his chief,

Sevulan’s eyes narrowed.

“We have, of course, been propa-

gandizing Ulugan,” said Wing Alak.

“Radio, message-scattering robombs,

and so on—the usual techniques. I

think we’ve gotten it across to them

that, while League membership means

a loss of imperial glories, it means a

definite gain in material comfort and

security.”

“For the commoners,” said Jorel

Meinz. He was annoyed; three days

aboard ship, with Alak engaged in

directing some obscure maneuver and

parrying every significant question

when the two men did meet, had worn

down his nerves. “But it’s the aris-

tocrats and the industrialists who run

things.”

“To be sure. However, they aren’t

stupid. They just need a hard lesson

to convince them that imperialism

doesn’t pay.”

“They were all set to make it pay.”

“Of course, till we interfered. But

as long as there is a Patrol, conquest

will mean a money loss. We’ll see to

that! Once they’re convinced that it’s

to their advantage too to come to

terms with us, they’ll do it.”

“I see your general strategy, of

course,” said Meinz. “You’ve led

them into taking over one unprofitable

planet after another. Except this

Umung, now ... I can’t see where

that could fail to pay off.”

“Oh, that was my proudest achieve-

ment,” said Alak smugly. “I planned

that years in advance. I had a cowardly

little part-time agent who got to know
Umung quite well. As far as he could

tell, I meant to use it for the Patrol’s

benefit. Ulugan got hold of him, as

I thought they would, and learned

this. So naturally Ulugan had to grab

it first.

“But don’t you see, I’ve studied

their economy for years. It’s an ar-

chaic form of capitalism, like Terra’s

during the First Industrial Revolution.

It depends on buying cheap and selling

dear—and it must sell manufactured

goods. In short, a colony which can

manufacture better and cheaper than

the mother country is, in the long run,

impossible; it must be abandoned or

ruined, or else the homeland’s eco-

nomic system must be changed. After

a while, Ulugan’s financiers realized

that. And they’re a powerful element.”

He lit a cigarette and leaned back

in his chair. “If I might generalize a

bit,” he said, “history shows pretty

conclusively that an empire must form

a natural socioeconomic unit if it is

to be stable. Most empires of the past

grew slowly, by accretion; or if they

were conquered fast, they had to be

reorganized swiftly. We forced the

Ulugani into taking on more real
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estate than they could handle, most

of it worse than useless; and we kept

them off balance so that they couldn’t

get a chance to organize it properly.

Result—an unstable situation which

is now rapidly deteriorating.”

“Do we want them within the

League?” asked Meinz. “They look

like a nest of troublemakers.”

“They are. But in the long run,

they can be integrated. Contact with

other cultures will break down their

paranoid attitude. Interstellar em-

pires are economically unjustifiable

anyway, more of a drain than a gain.

If you’ve mastered faster-than-light

travel, you are also able to produce

just about everything you need at

home, and trade for the rest. They’ll

come to see that too, eventually.”

He glanced at the intercom. “I’m

expecting a message hourly,” he said.

“My last scout ship brought some

interesting political news from
Ulugan.”

“Eh?”

“Play me some chess, will you? I

love dramatic revelations. You can

allow me this one. It’s been a rather

dreary year.”

It was only half an hour later that

the ship’s radioman announced a sub-

space broadcast, Ulugan calling the

Patrol command. Alak made a lei-

surely way to the communications

room, letting Meinz jitter behind

him.

The blue face in the screen was try-

ing hard to maintain its old arrogance,

but not succeeding very well. “Hello,

Sevulan,” said Alak. “What’s new?”

“There has been a change of gov-

ernment in the empire,” said the

Ulugani stiffly.

“Violent, I’m sure. Did you shoot

Hurulta or just jail him? ”

“The Arkazhik is—very ill. Frankly,

we suspected he was a mental case.

His rashness brought on many actions

of which the new cabinet never did

approve.”

“Well,” said Alak genially, “if you

want to negotiate, here are my terms.”

When he had finished, and sent a

representative off to meet the Ulugani

delegation, he yawned mightily. “I

think that’s that,” he said. “There’ll

be a lot of dickering, of course, and

cleaning up the military forces there

will take time. But we’ve got what we

were after.”

“You mean— ” Meinz chuckled

dryly. This success wasn’t going to

hurt his own career a bit. “You mean

you let them give you what you

wanted.”

“Oh, no,” said Wing Alak. “I was

the donor all along. I gave Hurulta all

the rope he needed.”

THE END
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SOLUTION DELAYED

BY MARK CLIFTON AND ALEX APOSTOLIDES

Before you can solve a problem, you must acknowledge the problem

exists. To acknowledge it exists, you must acknowledge you don't know the

answer. But ifyou don't know the answer, then how can you solve it . . . ?

Illustrated by Orban

The offices and buildings of Tech

Control were not impressive. Im-

pressiveness was still the prerogative

of World Government, Political. Tech

Control, the centers of actual world

government, seemed to pride itself on

offices which remained small, humble,

almost shoddy. In that, at least, they

were wise. As yet, human nature had

not changed. The pomp and circum-

stance of political control was still

mistaken for strength and power by

the public. Tech Control was thus left

free to concern itself with the things

which really mattered.

Nor do tech engineers require gilt

and glitter to get their work done.

They remain impatient with enormous

systems which exist for the sake of

their own complexity. Engineers, un-

like synthesist administrators, seem to

feel it is the bare essentials which

count. As such, even the most complex
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engineering project becomes relatively

easy to handle—say such a project as

governing an entire world.

Even the Southwestern Division

Offices of Tech Control shared the

custom of obscurity rather than fol-

low the custom of Greater Los Angeles

for the glorification of front. Only two

blocks away from the vast buildings

of Intersol, manufacturers of inter-

planetary ships, there on the edge of

the Mojave Desert, Div Tech occupied

a squat four-story building. It sought

no attention, nor got it from the

public.

Yet it was from this office that the

entire program of colonization of plan-

ets and satellites stemmed. In every

major city throughout the world there

were World Government, Political

buildings, with thousands of clerks

and administrators to interview the

thousands of families who thought
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they might like to colonize—if condi-

tions were made quite comfortable,

comparable to those on Earth, you

understand. And still more clerks and

administrators to answer the hundreds

of thousands of questions, feeding the

spurious movies and news releases to

the general public.

But World Government, Political

knew no more what families were

finally chosen, or what really hap-

pened on the planets than did the

general public.

Strangest of all, considering such a

thing of tremendous import, there was

comparatively little more than apathy.

For Earth was a comfortable and com-

forting place to live. The great prob-

lem had been solved. Man was learn-

ing to live with himself and took the

indolent attitude of an overgrown

lazy lad, “Who wants to buck reality

when the beds at home are so soft, the

food so good, and the treatment so in-

dulgent? ” Nor was there anything in

the contrived films and releases to

excite the spirit of adventure.

Spot checks revealed that, as with

the old propaganda films released

on TV, ninety-nine and 33/lOOths

per cent of the people immediately

punched irritably at video-control

buttons to pick up something inter-

esting instead.

Little of all this filtered back to the

squat building of Div Tech, and that

which did, received most attention

from the heat-control engineer who
complained of burning so much paper
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in his furnaces.

Seeming to match the squat build-

ing of Div Tech, and the sparse of-

fices, Business Agent Follette Lang-

ley, a man insignificant in appearance,

sat behind his desk in an office equally

insignificant. With apparent indo-

lence, face tending to flabbiness, hair

beginning to thin, eyes mild and ex-

pressionless, his attitude toward his

visitor was one of patient tolerance.

He would waste time hearing his

visitor’s grievance; but without sup-

porting curves and charts, without

math formulae, without trajectories of

slide-rule calculated plots, Langley’s

attitude seemed to imply that the con-

versation was no more than that—

a

waste of time.

Arthur Cameron sat in his chair

across the desk from Langley, but he

was neither relaxed nor indolent. In-

voluntarily his dark eyes flashed in

hostility at the reception he was ob-

taining. But as with a long line of

Labor Relations men before him, when
dealing with Business Agents, Cam-
eron kept his voice under control.

“These restrictions, inspections, red

tape tie-ups in the selection and train-

ing of workers are ruining us,” he said

forcefully. “You’ve got a shop stew-

ard over at Intersol who thinks he’s a

dictator. I tell you Langley, it’s come

to a showdown. Either you get him

out of there, or I get out. We can’t

both be Labor Relations Director.

We’re simply grinding down to a halt

with his constant interference in my
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work.”

“Seems to me you’ve just com-

pleted Interplanetary Ship #7, haven’t

you?” Langley answered mildly.

“That doesn’t look as if Intersol is

grinding to a stop.” He took an old-

fashioned tobacco cigarette from a

case and held the tip of it against an

infrared lighter. His entire gesture was

one of boredom.

“But in spite of Slater and his

spies,” Cameron said more bitingly

than he had intended. Every time he

talked to this man, Langley, he grew

furious in spite of himself.

“Slater is all right,” Langley said

soothingly. “Perhaps a little over-

zealous at times. He’s just making

sure that the covenants of Tech Con-

trol are not being violated. It would be

very simple, you know, for your com-

pany to start manufacturing weapons

under the guise of something else, or

make an undue profit on these ships

at the expense of the public.”

“Nonsense,” Cameron exploded,

and leaned forward in his chair. “Do
you think we’re foolish enough to buck

the Union of Physical Scientists? How
could we make such things without

accredited engineers, your own mem-

bers, knowing about it? Who would

there be to design them? Design the

machinery to make them, design the

production flow to turn them out, ex-

cept members of the Union of Physical

Scientists? Andwho would use weapons

if we made them? The entire world

runs on technology. Nothing can hap-
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pen in it without the knowledge of

technologists, members of UPS. What

earthly purpose does it serve to have

Slater and his crowd eternally spying,

sneaking in microphones, tapping

intercom videos, hiding in dark corn-

ers
—

”

“Your sermon is showing, Cam-

eron,” Langley said quietly, and made

no effort to hide the amusement in his

eyes. “Didn’t you once write a book

on human tensions?” he switched the

topic suddenly. “And wasn’t it your

central theme that there was a pro-

ductive and self-satisfying place for

every member of our society, regard-

less of the warp of his tensions?” He
sat up a little straighter and seemed to

take a greater interest in his theme.

“It has been better than fifty years

now since UPS delivered its ulti-

matum. You remember that ulti-

matum, Cameron. Every schoolboy

knows it. No technologist will work

on an implement of war. No technolo-

gist will work on a project where graft

for a few men will be at the expense of

the many.”

“I’ll not deny it was a great dream,”

Cameron conceded. “In principle.”

“Not too difficult to achieve, either,”

Langley said reflectively. “No more

difficult than the early days of trade

unions generally. Easier, in fact. What

uneducated and often unthinking men

could do was not too difficult for the

trained technologists.”

“Incompatible though, with the
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very training and education they had,”

Cameron commented.

“Oh no. We had just one hurdle to

overcome. Prior to UPS it was the

contention of technologists through-

out the world that theirs was not the

field of sociology, that they had no

responsibilities to mankind for the

use to which their work was put. Until

they realized, almost simultaneously

all over the world, that sociology is

every man’s job; that man could never

solve his Great Problem by not letting

his right hand know what his left hand

was doing; that the making and using

of an implement is all one continuous

flow of cause-effect-sequence, and can-

not be separated by any arbitrary line

of responsibility evasion. When that

hurdle was passed, UPS became a

spontaneous reality.” He paused sig-

nificantly, as if there were no more to

be said.

“I’m not so sure it was a wise

thing,” Cameron said slowly.

“Not wise?” Langley asked curi-

ously, and leaned forward. “Not wise

to take the simplest, most direct, in-

fallible means of keeping mankind

from destroying himself? But even if

there had been nothing else, no other

reason at all, UPS still had to come

into existence for the very guarantee of

the continued life of science itself.

What kind of scientist would it be who
would take no means to protect him-

self and the world against the results of

his research? Scientists may be many
things, Cameron, but they are not
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irrational.”

“I’m not so sure,” Cameron re-

peated stubbornly. “Perhaps your

very logic, in the end, will be the

destruction of man.”

“That’sa curious statement,” Lang-

ley opened his eyes wider.

“To me there is something ominous

about this slide rule, cybernetic kind

of thinking,” Cameron leaned for-

ward and placed his clasped hands on

the desk top. “It’s thin, too thin; as if

equations were being substituted for

wisdom. I feel it all about me, a sort

of stasis, a frozen mold; as if nothing

but technology can develop, and even

that frozen into molded patterns of

thinking. The capacity of man for un-

logic, illogic, may yet be his only

solution.”

“Oh now, now,” Langley leaned

back in his chair and shook his head in

mild exasperation. “Coming from a

man of some intelligence— Look,

man,” he interrupted himself, “for

the first time in history we are gov-

erned by reason, instead of supersti-

tion and power madness. In these fifty

years there has been no war, or threats

of war, or persecution of minorities,

or graft, or profiteering—

”

“I consider the social force which

funnels the best of our young men into

just such thought patterns, to be a

subtle form of persecution,” Cameron

interrupted quietly.

“Anybody been throwing stones at

you lately,” Langley asked as if he

were talking to a small child in a tan-
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trum. “Or calling your children nasty

names?’’

“I think neither of us will ever

understand the other,” Cameron said

hopelessly, as if to end the conversa-

tion. “You think man has found the

solution—the beneficent rule of tech-

nology. I think your control system is

no superior to any other that man has

ever devised, in that it is equally nar-

row in outlook to all the others. All

have come eventually to a dead end.

And I see the dead end here, already,

in this tension that there is no future

except technology and the slide rule is

its prophet.” Then angrily, “But even

that will grind to a halt if you fill our

shops with Slaters!”

“What would you have us do with

the Slaters of the world?” Langley

asked curiously. “Crime, as such, has

been virtually eliminated. People are

too comfortable to get themselves into

such messes. You know as well as I

that our police forces have been re-

duced to a minimum. They don’t even

need to help old ladies across the street

any more. Traffic servomechanisms

handle that. There is no need in gen-

eral society now for the kind of tal-

ents, or tensions, you seem to think

Slater has.”

“Think he has!” Cameron ex-

ploded and stood up suddenly. “That

nasty, spying. Peeping Tom—

”

“But as a shop steward,” Langley

put the tips of his fingers together and

ignored Cameron’s outburst, “he is

productive. He is using his tensions for

the benefit of society. Turn him loose

upon his community, without pro-

ductive direction for the satisfaction

of his tensions— No Cameron, you are

quite typical of those without the en-

gineering brand of trained thinking.

You contradict yourselves so much,

and so wildly.”

“I take it you refuse to do anything

about Slater.” Cameron held onto the

back of his chair with white knuckles.

“When you get back to the plant,

you might send him over. Apparently

he hasn’t been very clever,” Langley

conceded, and obviously suppressed a

grin.

Cameron glared at him, and then

laughed bitterly. His thin, strong face

was a study in frustrations.

“I see,” he said with finality.

“That’s all I’ve gained.”

“And Cameron,” Langley said pla-

catingly, “don’t worry about it. Just

go ahead as you always have, smooth-

ing out the little tensions, allowing

people to blow off steam to you, arbi-

trating the little grievances. You’re a

valuable man, Cameron, with that

bedside manner of yours. And you

talk the language of the ordinary peo-

ple who can’t, and don’t want to learn

to think. But let us worry about the

production of spaceships. That’s really

our job, you know. We are the tech-

nologists.”

He watched Cameron walk angrily

through the door. There was a specu-

lative look in Langley’s eyes, and he

pressed his finger down upon a signal
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button.

In another office a clerk caught the

signal, and stopped stalling.

“Why yes, Miss Hills,” he said sud-

denly and flashed her a smile. “I

think I can arrange for your inspection

party of the new ship. As the plant’s

dietician, you’ll be most interested.

It’s all fitted and stocked, you know;

ready for the take-off. Of course we

will seal the control room, that’s classi-

fied. But the men on this list, with

their wives and families are welcome

to make an inspection of the rest of

the ship. Nice public relations. To-

morrow evening? Will that be all

right?”

As she nodded her acceptance and

turned away, the clerk pressed a but-

ton which signaled Langley’s office.

The speculative look in Langley’s

eye changed to a smile. He breathed a

small sigh. Satisfaction? Regret?

Could it have been loneliness? Envy?

He shrugged his mood away, and pre-

pared to have his talk with Slater.

“Slater! They’re coming into the

room now!” The whisper brought the

shop steward into the room from the

hall. It was characteristic of Barnes

that though they were seven stories

below the room they were spying, he

must still whisper hoarsely. Slater

came swiftly across the dim basement

room to where his assistant crouched

over the tape recorder.

Barnes squinted up at him from a

round, heavily featured face and
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grinned triumphantly.

“They’re milling around, and

there’s a lot of incidental crowd

noise,” he said. “Guess Cameron
hasn’t come in yet.”

“ Cameron,” Slater exploded, as if it

were an expletive.

“ Yeah? ” Barnes commented with a

rising questioning note. “What hap-

pened over at Div Tech this after-

noon?” He was a huge shapeless blur

as he crouched before the recorder,

making final adjustments with fat

fingers.

“ Cameron put the beef on me again,”

Slater said shortly.

“Bad?” Barnes asked quickly, and

turned his head to look up over his

shoulder.

Slater grinned down at him, and

pulled down the corner of his mouth.

His eyes were derisive; his thin face

filled with contempt and triumph.

“Yeah,” Barnes almost barked the

word in relieved admiration, as he

interpreted the expression. “Know
what you mean, chief. You’d think

Cameron’d realize he hasn’t got the

drag with Div Tech that you have.”

“Div Tech knows who’s loyal,”

Slater commented; then added signifi-

cantly, “Same as I do. You rig up that

decoy mike?”

“Sure, chief,” Barnes chuckled.

“Handled it myself, personally. Put

the video eye in back of the light re-

flector. If they look for it, they’ll be

looking right into the light and can’t

see what’s behind it. Then I hid in a
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dummy mike which won’t be too hard

for them to find.”

“That’s right,” Slater complimented.

“That was a smart idea you had,

chief.” Barnes said with extravagant

admiration. “They get rid of the

dummy mike and then think they’re

safe. Smart, chief.” A part of his ad-

miration was genuine, a part of it job

insurance.

“You got to be smart to hold my
job,” Slater commented. “Div Tech

don’t give a stupid man a second

chance. Them engineers want just one

thing, results. Got the real mike con-

nected to the recorder? I want evi-

dence this time. Real evidence.”

“Sure, chief,” Barnes answered.

“Turn on the video, so we can see

what’s going on up there,” Slater com-

manded. He looked about the storage

room critically.

“I checked this room, chief, per-

sonally,” Barnes reassured him hur-

riedly. “Nobody’s got a spyeye on

us.”

“You’re sure of that.”

“Sure I’m sure, chief.”

Slater walked over and took a chair

in front of the video. Barnes and his

assistant, who had been hovering un-

obtrusively in the background while

the great men talked, sat down in

chairs behind their chief. Theirs was

the exaggerated resp>ect and deference

to a superior found in men who are

arrogant to those they can command,

slavish to those who command them.

Technology had gone ahead, but

psychobgy was still blundering around

in its blind alleys; not yet ready to

give up its fond theories; still prefer-

ring to tailor men to fit the theories;

still looking through the wrong end of

the microscope. Thus there had been

no relief for men, such as these, from

their warps, pressures, tensions. They
still must find their satisfactions as

best they could from the frustrations

and unrealities psychology still fos-

tered.

“You recording the video, too?”

Slater asked.

“Sure, chief,” Barnes answered. It

was wonderful how he had done

everything the chief had thought of.

He felt a warm glow of self-approba-

tion. “Installed the recorder right

behind the eye in the ceiling, like you

said.”

“You check the mechanism to make

sure nothing will go wrong?” There

was a sharpness to the question.

“Why no, chief,” Barnes answered

in apprehension. Then caught himself.

Why hadn’t he lied? “I thought you

checked it,” he alibied hurriedly.

“You handed it to me and said install

it. I thought . . . I’m not ... I

didn’t
—

”

“All right, all right,” Slater shut

him off disgustedly. “Sloppy, Barnes.

Sloppy! Too late now. I got no time to

check every little detail. I got confer-

ences over at Div Tech to attend to.

Not one man in a million gets called in

to Div Tech, Barnes. You know that.

A man who gets called to conferences
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in Div Tech has a right to have assist-

ants he can depend on.”

“Yes, chief, you sure have.”

“Figure it out, Barnes,” Slater went

on slowly, remorselessly. “I think I

got a man here I can depend on to

handle the details. I leave it in your

hands. Confident I got me a good

assistant. But you don’t check it. And
you call yourself a Security man!”

Barnes was crushed, abject, then

roused to turn on his assistant fiercely.

“You check it?”

The assistant looked up startled.

Secretly he had been enjoying Barnes’

discomfort, unable to look far enough

ahead to realize it would all turn on

him.

“Forget it, I said,” Slater com-

manded through thin lips. “Don’t pass

the buck, Barnes. Too late now, any-

way. We’ll just have to take our

chances that nothing will go wrong.

But I don’t like it. A good Security

man doesn’t take chances. None at

all.”

“I— ” Barnes started to rise to his

feet, as if to come over to the side of

his chief.

“Forget it, I said, and siddownl”

Slater shouted at him. Then more

quietly, “I said I wanted to check

this meeting. There’s Cameron now.

He’s already come in and is going up

to the front of the room. You guys

yak-yaking made me miss what he’s

been saying. Security men!” he ex-

ploded in added disgust.

The two men sat on the edge of their

chairs behind him, hardly breathing,

dreading the thought of a future where

they might not be permitted to carry

on their work; might not enjoy the

secret feel of power over other men;

the delicious sensation of storing up
little remarks, actions, emphases, to

bring back to the chief. His praise.

Self-sacrificing, noble, loyal men.

Somebody has to look out for the wel-

fare of the comj)any, Div Tech.

They sat in abject misery, alternat-

ing looks at one another with looks at

Slater’s back.

Slater, conscious of their apprehen-

sion, pointedly doing nothing to re-

lieve it, leaned forward and turned up
the volume on the speaker.

“Gentlemen, and Miss Hills,” Cam-
eron opened the meeting. He stood,

slender and intense, at a small table

in the front of the room, and looked

over the dozen men and one woman
who sat in front of him. “I’ve called

you here this evening for a purpose. I

know it is after hours, but during the

day it’s hard to get you all together.

You’re all key men in the company,

and I’ve brought you here to ask your

co-operation
—

”

“Hey, Art,” a voice called from the

back of the room.

Cameron stopped suddenly and

looked at the speaker questioningly.

“You don’t have to be careful.

Art,” the man called out. “I found

their mike. They were even more
careless than ever. Hid it in back of
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that table over there in the corner. I

just sort of accidently shifted the

table against it, hard, and smashed it.

They won’t hear anything, and they’ll

think their mike got smashed by

accident.
”

Cameron grinned at them with re-

lief, and relaxed his official pose.

“Good going,” he said. “I couldn’t

ask, you know. ” Then he became

deadly serious, and this time he took

control of the meeting without any

make-believe about it.

“Mona tells me she got that list of

us approved for a tour of the ship

tomorrow night.
”

There was a stir around the room, a

collective sigh of relief, looks of con-

gratulation in the direction of Mona
Hills.

“You know what that means,”

Cameron continued. “Tomorrow night

we and our families will enter the ship

on an inspection tour. Big privilege for

special people!” he exclaimed iron-

ically. “We will close the locks, break

the seal on the control room door.

We then, instead of Div Tech’s picked

puppets, will take that ship and head

out for our planned destination.”

There was complete silence in the

room, not even the rustle of cloth.

In the basement room below there

was a sharp gasp from Barnes as he

heard the incredible conspiracy. He
leaned forward as if to see around

Slater better. The side of Slater’s face

was set in a grim mask, and Barnes

felt a warmth of anticipation.

“I know you’ve all briefed your

families again and again,” Cameron

was saying now from the video. “No
favorite toys for the children. No
treasured wedding presents from Aunt

Minnie. Just the clothes you have on,

nothing more. There must be nothing

to arouse suspicion from Slater’s se-

curity guards. They’ll be suspicious

enough, as it is, because we’ve all

brought our children, without giving

them anything else to excuse their

looking closer.

“It’s not going to be easy, leaving

everything,” one of the men sighed

aloud.

“It’s never easy to break away

from comfort and security, old ties and

sentiments,” Cameron said firmly.

“But it’s even more difficult to stay

here; to watch this civilization de-

teriorate into another thousand years

of dark ages. With all our fine glit-

tering technology, we’re making no

more progress than was made a thou-

sand years ago. Technical science can

become as stern an inhibitor as super-

stition.”

He broke off suddenly, and grinned

wanly.

“Excuse me, folks. I’m riding my
hobbyhorse again. We’ve been all

over it before. No one in this room

would be here unless we all knew,

beyond all doubt, that each agreed

the only hope for man was for some of

us to break away, get our children

away, before they, too, become robotic

in their thinking—little animated
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cybernetic machines.

“And there’s no other out. I went

over to Div Tech this afternoon; on

an excuse to complain about Slater,

but hoping I could arouse some spark,

some doubt that technology is heaven

and all’s right with the world. Not a

chance. They are so fatuous, so smug

in their rightness; so closed of mind

that not even the slightest doubt

penetrates.

“Most of you are technologists;

most of you are members of UPS. I

don’t need to review the long months

and years I tested you before I voiced

my plan. But I found that you, too,

wondered if the fate of man wasn’t

something more than just to make

bigger and better machines.

“We have a good cross section here

of the necessary sciences; one of you

is an astrogator, another is an ex-

perienced test pilot, Mona is our au-

thority on domestic sciences. All of

you have been training yourselves in

supplementary sciences, and your

wives.

“I’ve visited your homes. I saw no

spoiled and whining brats. You’ve

been training your children to sustain

in a harsher environment. You’ve

gone against the tenets of psycholog}'

whose purpose is apparently to create

irresponsible and dependent weak-

lings. Your children are brave and

stoic, perhaps better able to withstand

the rigors of a hostile environment

than you and I.

“The ship is fitted. It alone will

sustain us for two years while we
adapt. Gentlemen, and Mona, we
have been preparing for a long, long

time. We have every chance of suc-

ceeding. And we have already proved

trustworthy to one another. No
one suspects. Tomorrow night, then,

we — ’’

His words were interrupted with a

faint clatter of some mechanism, as if

a ratchet had slipped its bearing and

was whirring against an obstruction.

Every eye turned in alarm toward

the source of the sound—the light

fixture.

Seven stories below, the three Se-

curity men saw every face turned di-

rectly to the spyeye. Barnes, stricken,

buried his face in his hands, as if to

shut out the sight, shut out the sound

of the whirring, clattering noise picked

up by their mike. He rocked back

and forth in an agony of apprehension.

“No, no, no,” he moaned over and

over. “The scanning disk. It must

have slipped. How could it have

slipped? Chief, they just don’t slip! I

should have checked it. I should have

checked it.’’

Slater sat and watched the video

screen impassively, his lips a thin

white line. He saw the men in the

room above pull a table over to get at

the light fixture in the ceiling. He saw

one of them pick up a chair and begin

smashing at the light fixture, poking

a chair leg at the spyeye. The video

screen went dark, the sound shut off

suddenly. There was silence in the
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basement room, broken only by

Barnes’ soft moaning.

“I should have checked it. I should

have checked it.”

He stumbled to his feet, his eyes

wild, his only thought to get out of the

room before Slater could turn upon

him in slashing wrath
;
before the terri-

ble words could be said which would

sever him from his job. Blindly, he

rushed out into the hall and slammed

the door shut behind him. Maybe if

Slater got time to cool off first
;
maybe

then Slater wouldn’t say the fateful

words at all.

There should be some way to keep

Slater from saying them, some way
he could redeem himself. He thought

of the men in the meeting room up-

stairs. What would they do now?

They’d been discovered and knew it.

He paused in his headlong flight down

the hall and stood still. Of course!

He could still redeem himself!

“Put a tail on everyone of them,”

he mumbled aloud. “I got plenty of

men. I’m still second in command.

Get a man to follow every one of

them. Report back to me what they

do. I’ll hide. Tell the men to bring the

reports to me. Slater won’t know.

Then I’ll get all the evidence and

turn it over to Slater. He won’t fire

me then. He’ll be proud of me.”

He rushed his great bulk to the ele-

vator, urgentty pressed against the

signal button, giving the emergency

signal which would make the operator

skip everything and rush with express

speed to this basement floor.

In the darkened room above, Cam-
eron’s voice came to each of the mem-
bers of the conspiracy, bitter and

bleak.

“That tears it,” he said. “Our in-

spection permit isn’t worth the paper

it’s written on now. As soon as Slater

can get anybody to listen to him over

at Div Tech, it’ll be canceled. And
that’s the least of our worries.”

“Maybe that’s our clue,” a voice,

obviously being controlled with ef-

fort, came out of the darkness of the

room. “As soon as he can get any-

body to listen to him, you said. Art.

And who’s over at Div Tech this time

of night with authority to cancel it?”

“We’ll carry out the plan tonight,

then,” Cameron answered quietly.

“Get your families together. Now.

Assemble in an hour or less at the

recreation hall across from the en-

trance to the blast field. We’ll try to

bluff it. Tell the guards the tour was

set this late at night to avoid pub-

licity.”

“If they notice the wrong date on

the permit?” Mona asked.

“Bluff that, too. A clerical error,

we’ll say. Even Div Tech makes mis-

takes.”

No dissent was voiced. They might

still carry out their plans. There was

a movement of chairs as the standing

people unfroze from their surprise at

discovering the spyeye, and moved

through the darkness toward the door.
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Light from the hallway streamed in

as someone opened the door.

“And gentlemen,” Cameron called

loudly, “please attempt to be more

prompt with your reports, hereafter.”

He had no hope that the meeting had

been unobserved, but with the se-

crecy which was Slater’s nature, he

hoped Slater would tell no one before

he went to Div Tech. To carry on

nonchalantly might still win them

through.

“O.K., Mr. Cameron,” someone

called back to him.

“Him and his infernal reports!”

someone else grumbled, as they went

down the hall toward the elevators.

One never knew what lurking Security

officer might be hiding around a

corner, or in an office with the door

open a crack.

The group walked leisurely down

the hall, commenting on the points

raised in an imaginary meeting; won-

dering, as department heads normally

do, if Cameron was as smart as he

pretended to be; and where he got the

authority to call them into a meeting

this late in the evening.

As they left the building, and parted

outside the Security gate, each was

picked up by a Security man assigned

to follow him.

Barnes sat slumped at his desk, head

pulled down into the hard roll of

fat which ringed his neck. His heavy

lips jutted out as he turned his hand

over on its back, and flipped it palm

down, again and again.

“ You call yourself a Security man !

”

He heard the scorn in Slater’s voice

rasp across his memory, and drew

his heavy brows together. The pres-

sure of anger and frustration was too

great to allow him to sit still. He flung

himself out of the swivel chair and

began to pace the floor.

“When will they start reporting?”

he questioned aloud. The acoustic

board of the walls and ceiling muffled

his voice. He looked at the clock set

in the wall and realized that only an

hour had passed since that crowd of

subversives had left the building. He
continued to lumber heavily about the

room in his nervous pacing.

“You call yourself
—

” He shook

his head bullish ly to shake off the

echo of Slater’s contempt. He felt his

heart quicken, the gnawing at his

stomach as, in his imagination, he

looked at the blue slip of an Unfit

Discharge; the obscurity of the Com-

mon Labor Pool. Of course, there, he

might pick up quite a little informa-

tion, get reinstated. And then realized

that even there the men would avoid

him, dummy up when he came around.

There is no contempt like that of men
against one who has tried to trap

and snare them; deliberately made a

career of doing it.

In his sharp turn, the holster of his

gun pressed against his side. He looked

at it and the blued steel of the butt

winked back up at him. His hand fell

to caress the satin of the metal. With
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a spasm of despair, his hand gripped

hard around the butt of the gun, draw-

ing reassurance from its strength.

Rather than part with it
—

The red glow of the intercom winked

at him from the desk. In two strides

he was leaning over the desk, not tak-

ing time to get around to his chair.

“Barnes herel’’ he grunted at its

speaker.

“Barnes, this is Littlefield!” The

voice at the other end was gasping

as if the speaker had run a long way,

and excitement mixed with terror in

the tones. “They’re . . . they’re go-

ing to make the break tonight!”

Barnes remembered that Littlefield

had been the assistant in the spyroom

with them. He had forgotten the as-

sistant, and his witnessing the scene

of his disgrace. Time to take care of

Littlefield later.

“They’re what?” Barnes’ hand

gripped the edge of the desk until the

knuckles stood out in sharp white

against the red flesh. “What are you

talking about?”

“Barnes, listen!” Littlefield was

urgent, frantic. “They slugged me.

I w^as outside Cameron’s window lis-

tening. I heard him tell his wife. Then

something hit me. When I came to,

the house was dark, eveiy^body was

gone, and I was tied up. I worked

loose, and got to an intercom phone

so I could call you direct, like you—

”

“Hold it!” Barnes shouted back

into the intercom. “See any other

guards? Check with the main gate?”

“No, I—”
“And you call yourself a Security

man!” Barnes roared the words into

the speaker grid.

“But you said not to —

”

“Shut up!” Barnes commanded.

“Get off the line!
”

He flipped the switch and glared

about the room. Tonight. That meant

immediately. No telling how long that

fool Littlefield had been knocked out,

what had happened since.

“I’ll break him,” he mumbled to

himself. “I’ll break him down so

low
—

” He felt it w'as his duty to

break Littlefield, not realizing his

satisfaction in it came from revenge

for Littlefield’s having been a witness

to his own disgrace. He flipped the

swdtch on again.

“Slater!” he instructed the speaker

grid. The instrument sat silent. Barnes

could wait no longer. He pressed the

emergency key down and held it.

“No answ'er,” the robot responded.

“There has to be an answer,” he

said desperately, as if he were talking

to a human being.

“No answer,” the robot repeated.

“Pattern six,” Barnes commanded.

“Open line.” That was the search pat-

tern, the robot operator ringing all

the places in the building where Slater

might be. Barnes listened, as one by
one people answered the call through

the vast area.

“Not here.”

“Not here.”

48 ASTOUNDING SCIENCE-FICTION



“Not here.”

Barnes began pacing the room again,

as the reports went on and on. What
was he to do? They were going to steal

the ship, might be trying it right now,

and Slater wasn’t to be found. A
phrase from the Security Handbook

ran through his mind. “Security men
must be able to act on their own dis-

cretion where formal chain of com-

mand breaks in an emergency.”

He stopped his pacing. Yes. Not

finding Slater could be a bigger ad-

vantage. The record of all his attempts

to find Slater would be on the tape. He
began to hope the intercom could not

find Slater. Missing at a time of great

emergency. Slater not to be found.

He began to pant in his eagerness. It

would be checkmate. Slater wouldn’t

dare fire him then. Don’t tell on me
and I won’t tell on you.

At first, just the cancellation of er-

rors. Then the implications began to

grow on Barnes. Not for just now

would he be protected, but in the fu-

ture, too. All the things he’d wanted

to do, and hadn’t dared. A parade of

faces began to flow through his mind:

The sullen eyes, the concealed sneer

around the lips, the sudden stop of

voices when he came upon a group of

men. A little roughing up would

change that. Change contempt to fear.

And he could get away with it now.

There’d always be that record hang-

ing over Slater, to prevent him from

stopping it.

There was a sudden change in the

monotonous negatives coming from

the intercom.

“Try Div Tech,” somebody said.

Barnes felt a flare of frustration. He’d

find out who that was. He’d

—

But it would be on the tape. He felt

his plans come crashing down around

him, a physical weight.

“Try Div Tech,” he instructed the

intercom needlessly. He waited. He
listened for the Div Tech robot’s an-

swering report. It came.

“Slater is in meeting. No one can

be disturbed here.”

That, too, would be on the tape.

He felt his hopes spring up again. But

the record must be complete.

“Emergency,” he said dully, fearing

the word might get him through.

“Repeat,” the mechanism answered.

“No one can be disturbed.”

The flare of hope, triumph. Now it

was all his. He’d tried everything.

A checkback of tape records would

show, when the investigation came.

Then the enormity of it hit him.

In gathering the guards to stop the

Cameron crowd something could go

wrong. Maybe somebody would get

hurt, killed. Did he want that re-

sponsibility? What went on over there

at Div Tech? When they were ques-

tioning him later what instruments

would be concealed in his chair or

around the room, recording how he

felt about things. The lie detector!

No! Slater had to be found! Had to

take the rap

!

“I’ll go to Div Tech in person,”
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he mumbled. It was a resolution of

desperation. He had never been in the

building. Only Big Shots ever got in.

But Slater had to be found, to take

the rap.

He rushed out of the office, down
the hall to the elevator, fumed impa-

tiently at the inactivity of standing

still while it carried him to street level,

and then out through the gate to the

street. The lights so near to the plant

made the street as bright as the day-

light, and the pedestrians could see

his uniform and gun holster clearly.

For this once, he took no pleasure in

the sudden set of their mouths and

the wary expressions of their eyes.

He ran across the intersection, nar-

rowly avoiding a pedestrian standing

on the opposite curb. He ignored the

trafficservo and the warning siren

whine as he broke the red light’s elec-

tric beam. He knew a picture of him-

self had been taken in the act of jay-

walking, and he would hear about it,

but the emergency—the emergency!

He broke into a sprint, only partly

conscious of the stares of the passersby

—stupid weaklings who were never

faced with momentous emergencies.

A time such as this made up for all

the accusations of sitting around and

doing nothing.

Half a block away, the low outlines

of Div Tech arose out of the night..

At the corner of the building he slowed

to a walk, and approached the incon-

spicuous door of the building. They
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were so sure of themselves, they didn’t

bother to post Security guards, even

at the entrance.

His feet were still slower as he ap-

proached the three low steps which

led into the recess where the steel

doors waited. He forced himself to

walk up the steps, as if he belonged

there, as if this weren’t the first time

he had ever dared, as if the spasms of

awe and indecision were not gnawing

at his stomach.

His hand faltered as he reached out

to touch the entrance button. He felt

the eyes of the scanners on him, knew
that his trial was being taped. Would
he be censured or praised?

“No admittance!” a mechanical

voice instructed him. That was all.

He turned away. Div Tech had re-

fused him.

A surge of unreasoning anger. He
wasn’t good enough to be admitted to

Div Tech. There hadn’t even been an

inquiry. It might be the most vital

thing in the world! It was!

He would show them. He would ac-

complish the entire thing by himself.

Without Slater, or Div Tech, or any-

body. And so simply. All he had to do

was instruct the guards at the en-

trance of the launching field not to

admit the Cameron party. That was

all.

He started to run, heading for the

belt which would carry him to the

launching field. As he ran he checked

the gun in its holster, exulting in the

feel of it against his palm, regretting
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that he might not get a chance to use

it, that stopping the Cameron party

would be a routine thing only. He
hoped one of them would argue,

start a scuffle, maybe. What was the

good of carr}dng a gun if you couldn’t

use it when you needed it?

He rushed through an entrance of

the guard rail, and leaped upon the

belt. It was too slow. It crept at a

snail’s pace. He started running down

it, adding its speed to his own.

“Stand still,” the command came

mechanically. “It is dangerous to

move while on the belt.” There would

be another picture of him violating a

safety code. He ran ahead, receiving

repeated warnings as he passed two

more check points. Then the belt

slowed, and a barrier sprang up in

front of him and behind him. He had

forgotten that. Forgotten that when

one didn’t obey them, the mechanisms

could retaliate. A siren began to

sound.

He vaulted over the guard rail and

ran down the sidewalk again. He was

almost there. Far up the street he

heard a general police car pull around

a corner, its siren giving him plenty

of time to escape. No matter, he was

there now. The huge pilings which

framed the entrance gate loomed in

front of him, and seated under the

light inside the guardhouse, the Se-

curity man was on duty. The man
heard the distant sirens coming closer,

heard the running feet, and came over

to the application counter.

“Hey you! Why . . . er . . . Mr.

Barnes!” he stammered. “Excuse me
Mr. Barnes, I’d never have shouted—

”

“Never mind, never mind!” Barnes

stormed at him. “Anyone go out to

the ship tonight?”

“Yes, sir. Of course, sir. The in-

spection party, sir
—

” He broke off

as Barnes grabbed him and began

shaking him.

“Where are they? Where are they,

stupid?”

“Out at the ship, sir. They were of-

ficial, sir.”

“How long ago?”

“Perhaps fifteen, twenty minutes.

Wait a minute. I’ll check the tape.”

“Never mind, you fool! And I sup-

pose you gave them station wagons.”

“Well, sir, I didn’t give them cars,

no sir. I sent along drivers. They were

official, sir. Had an authorization

signed by—

”

“I know, I know. Oh you stupid

fool!”

“But it’ll be all right, sir. In fact,

sir, here they come back now.”

Barnes squinted down the long road

leading out to the distant gleam of the

ship. He could barely make it out

past the two returning cars, bathed

in their own floodlights.

“It’s not possible,” he muttered to

himself. “And they wouldn’t be com-

ing back so soon from an inspection

party anyway.”

“Something’s wrong,” he shouted.

“Signal them to hurry.”

The two cars gave a sudden lurch
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of speed and pulled up to the gate

within another minute. Before they

had stopped, it was apparent they

were empty, except for their drivers.

“Get this gate open!” Barnes

shouted. “I’m going out to the ship.”

“Look!” the gateman shouted as

loudly and pointed.

There was a flare of light around the

huge ship. Slowly, ponderously, seem-

ing to rest on its mushroom of flame

for an eternity, the ship arose, inched

upward, and then began to streak,

faster and faster.

“Well, gentlemen, there the}'- go.”

The quiet voice of Langley cut across

the silence in the room, the under-

stating quality of it somehow relieving

the drama, reducing it to routine.

“They made it. On schedule.”

The eyes of the other men still

followed the bright streak of the ship,

the fading afterglow of incandescent

air molecules. After a while, that, too,

was gone. Only the stars blinked clear

and cold, sharp in the desert air,

bright through the huge quartz win-

dow of the upper floor of Div Tech.

The chief administrator of World

Tech Control, visiting the Pacific

Coast for this occasion, dropped the

heavy curtain with a sigh—longing?

—envy?—doubt?—and walked back

to his chair in the corner of the room.

Someone turned on the lights again,

and the dozen men, assembled, looked

at one another, self-consciously wash-

ing the dream from their expressions.

It was Slater who voiced the doubts.

a Slater whose face would hardly be

recognized by his Security Men, a

Slater of quiet, profound wisdom, of

deep compassion. He expressed the

inevitable doubts which arose each

time a ship of colonists went out into

the void.

“I don’t know,” he said. “I don’t

know if they were the right ones. I’d

begun to doubt they’d go through

with it. Seemed to me it took an extra

amount of needling, irritating, an-

noying, pressuring them into doing it.

I had to encourage some pretty nasty

tensions in my men, and then at the

last frustrate them.”

He thought of Barnes, knowing his

patterns intimately, feeling as if they

were his own, Barnes’ desperation

when the old-fashioned disk scanner

had slipped and revealed itself, slipped

as he had planned it would when he

carefully rigged it. He knew, also,

the subsequent moves of Barnes, as

certainly as if he had obseryed them

—the uncertainty, the scheming, the

frustration, the purposeless activity,

all of which would prevent Barnes

from ever coming to a decision until

it was too late for him to interfere.

Slater shook his head sadly.

“I had to set up the events of to-

night,” he said, “in order to give them

that last minute desperation. Very

nearly destroyed my man by doing it.

I was afraid that if I didn’t push them

into it, they’d back out at the last

minute. I don’t know if they were the

right ones. Even as late as this after-
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noon, they were still undecided. That’s

why Cameron came over to see you,

Langley. He still hoped they wouldn’t

have to go. It was nip and tuck. If

you’d said the wrong thing
—

”

“Yes,” Langley said, “but it’s al-

ways nip and tuck. Put too much
pressure on a man and }mu break him.

Put not enough pressure on, and he

adapts to it, makes the best of it, will-

ing to pay that price to be let alone.

In that sense, Cameron’s crowd was

no different from the others. Just the

right pressure to shake a man out of

his inertia, and yet not break him, re-

quires some pretty careful calculation

at times.”

“But we’re still agreed,” the chief

administrator said with a questioning

note, “that we are following the right

program. Aren’t we, gentlemen?”

At their slow and considered nods

of agreement, he reviewed their pro-

gram briefly.

“We recognized a long time ago

that no one development of a civiliza-

tion will find the solution. In all the

past, each civilization of history has

developed something, but never more

than two or three things of significance.

They pursued this particular path

they chose until they became too spe-

cialized in it, then the)" died. Cameron

was right, you know. Technology is

not the solution, either. Not the whole

solution.”

“But Cameron did overlook this,”

Langley said, “that we are smart

enough to realize we haven’t got the

solution.”

“He’d never have got his crowd

together and escaped, if he’d recog-

nized that,” Slater commented. “He’d

have waited, hoping the solution

would be found some quick and easy

way.”

“But suppose Cameron’s colony

does survive and develop its own
trend to a logical conclusion,” one of

the men seated along the wall com-

mented, “what will he contribute?

It seemed to me he was too well bal-

anced, too well adjusted. That his

whole crowd was. You know, as well

as I, that the great contributions to

mankind, the great surges of history

have come from the aberrated, the

fanatic, not the rational.”

“Yes,” another individual agreed.

“The reasoning and well-balanced in-

dividual plays his part later, after the

blood and dust have settled. It is then

that he rationalizes this aberration

into an advancement for mankind,

and integrates it into the lives of men
generally. I don’t think Cameron was

fanatic enough to contribute
—

”

“That’s the point, gentlemen,”

the chief administrator said. “We
can’t know where the final solution

ma)" come from.

“But consider this: We have said

these aberrated surges have consti-

tuted human progress. Maybe they

haven’t. Maybe they have kept man
perpetually on the verge of self-de-

struction. We can’t know. If we knew.
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then we could postulate the solution

here and now.

“We know this, or think we do:

That the law of life is that the strong

shall survive. In order to survive the

vicissitudes of another planet or the

larger satellites, the bad atmosphere,

gravity conditions, who knows what

forms of hostile life, a group has to

be strong, daring, determined; as

purposeful as the Pilgrim Fathers, and

as desperately driven. Strong enough

to escape Tech Control, gentlemen;

to conspire against and believe they

have outwitted Earth.

“Civilizations on Earth developed

independently, and therefore followed

divergent paths, as long as there was

no community of the intersocial. But

Earth has become all one community,

and all concerned with technology to

the virtual exclusion of anything else.

If we openly and officially populated

the planets, and later the stars, then

those offshoots would carry the Earth

trend along with them, communicating

freely back and forth.

“It has to be done the way we are

doing it. Colonies of people whose

disagreement with us makes them

want to try something else. And the

only way to keep them there, once

they have made the break, is to make
them afraid to return to Earth—afraid

to run back to Mama when the going

gets tough.

“Some of them may be balanced

and sensible children, such as the
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Cameron colony; some are no doubt

criminals; some of them ... I can’t

seem to get Ship No. 4 out of my mind,

gentlemen. Stolen by that zany crowd

of hopped up, hotrod szepcats. Just

kids. What kind of a civilization will

they produce?”

He sighed, and the men around the

room slumped down in their chairs.

Theirs was the burden of waiting.

Langley put it into words.

“This is only the seventh group,”

he said. “We must not be impatient.

Perhaps the solution won’t come until

it is our grandchildren, or theirs, who
are sitting where we now do. Perhaps

not until the seven hundredth, or the

seven thousandth—

”

“And that may still be too few,”

the chief administrator agreed. “ IMany

of the colonies won’t make it. A few

years vegetating while their ship sus-

tains them, and then too weak or too

indolent to adapt. Others destroy

themselves as we have done by in-

ternal conflicts. And this has occurred

to us all: We might seed all the uni-

verse, and still never find the answer

to that simple little perplexity—how
can men live together?”

Langley looked at Slater. Slater

arose to his feet.

“We may fail,” he answered, “but

not because we didn’t try. Shall we
begin, gentlemen, to decide which

little seedling we will next mature and

permit to escape us out to the stars?
”

THE END
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SURVIVAL

BY DOH GREEN

There have been tales of the survival struggles of spacewrecked heroes.

But here was no hero — just a passenger, a salesman, with no special

knowledge, no steel thews — and not too much hope, for that matter . . .

Illustrafed by Dreany

It was a feeling of suffocation that

first assailed his returning conscious-

ness. Then cold—biting cold that

nipped at the roof of his mouth with

each struggling gasp. He fought against

the cold and suffocation and returning

consciousness with the unorganized

desperation of a late sleeper, mur-

mured incoherent profanity, and tried

to bury his head in the pillow

—

He sat bolt upright, wide awake, the

kaleidoscopic jumble of sensation-

fragments suddenly falling into place,

and sickness overcame him as he

identified a crushed and broken horror

beside him as the “pillow” of his

dreams.

Choking from his sickness and from

the perilously thin air, he unfastened

his safety harness and crawled over

the sodden mass that had been his seat

companion. Dazedly, he made his way
forward through and over the wreck-

age to the pilots’ comp>artment. The

torn door hung half open, dangling

from a single hinge, and a glance inside

brought new spasms to his tortured

stomach.

He turned back to Passengers Sec-

tion. There had been twenty-two

others beside himself, he remembered.

One empty seat—the stewardess had

commented wryly on what that empty

seat was costing the company—the

stewardess ! She was space-experienced,

she might— He started aft toward her

little closet—and stumbled over her

legs.

He recognized her immediately by

the once-neat gray uniform she wore.

She had been thrown across the bodies

of a woman and a child. Probably, he

speculated, making her last action an

effort to protect the child.

He sighed, and the biting cold stung

him again. Reason was flowing back

into him now, surging up and over the

horror and sickness and shock. Space-

suits—what had the stewardess said?

Under . . . under something . . . the

seats? Yes, that was it. Under the

seats. Like one-piece coveralls, she’d
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said. Step into one, zip up the front,

put on the hood and the oxygen mask,

and there you were. Not really space-

suits, though, the girl had said.

“Survival suits,” she’d called them

—

like life preservers on ocean ships.

But first, before that—the survival

suit could wait a few minutes—what

about the others?

He picked his way through the

wreckage, avoiding the smashed bodies

which could not possibly have retained

life—and should not if they could

—

and examined one after another of

those who seemed whole.

When the grisly exploration was

over, and he knew himself to be utterly

alone, he found a survival suit under

a seat and put it on. With cold-stiffened

fingers he adjusted the hood and face-

piece, found the oxygen valve, and

drew in a lungful of the life-giving gas.

He sat down in the empty twenty-

fourth seat, next to an elderly man
whose glassy eyes stared sightlessly

at the carnage. He would rest now, try

to get warm, and plan what to do.

First, where was he? An asteroid,

most likely. But that didn’t make
sense. Even a landlubber such as he

knew that asteroids were supposed to

lie between Mars and Jupiter, and the

flight had been cutting almost across

the orbit of Venus trying to catch

the fast-receding Mars. And the

gravity—just like Earth gravity. Un-

less, of course, the clipper’s gravity

system had survived the crash. Well,

those things could wait a bit.
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Second, flow long would the survival

suit’s oxygen supply last? He twisted

until he could see the canister on his

suit, and was horrified to find it half

exhausted! He quickly turned the

shut-off lever, intending to save the

rest for a greater emergency, and the

lever dropped off in his hand. In panic

he unsnapped the canister from its

attachment and held it to his ear.

There was now an unmistakable hiss-

ing sound as precious oxygen leaked

out of its container, but puzzlement

gave way to relief when he saw the

pressure indicator change hardly at

all. It must have been leaking all

along, he said to himself. Probably

damaged in the crash. He found

another suit whose canister registered

“full,” and exchanged that oxygen

mask for his own.

The suit had now warmed him, the

pure oxygen had made him a bit giddy,

and he began to feel what he presurned

to be the after-effects of shock, so he

turned the oxygen valve down to a

bare trickle and made himself as

comfortable as possible in the seat.

He slept.

The next time he awakened it was

from a nightmare in which he was

being roasted over a slow fire. His eyes

opened to burning sunlight streaming

through jagged rents in the wrecked

clipper’s skin. He pulled off his mask,

then hurried!}/ replaced it when he

found the air to be even more rarified

than before. Then, too, the heat was
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beginning to do unpleasant things to

the bodies of his fellow passengers. He
was glad of the mask, even without

its oxygen supply.

He began to shed his survival suit,

which was uncomfortably warm now

that the sun was shining, but quickly

zipped it up again when he discovered

that the suit was as effective an

insulator against heat as against cold.

The temperature outside his suit was

unbearable

!

But what about the sunlight? He
tried to remember back to his first

awakening after the crash. Had it

been dark outside? Certainly it had
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been cold, but he couldn’t remember

about the sunlight. It didn’t seem to

have been quite as bright as now,

though he’d been able to see clearly.

He glanced around, trying not to

look at the human wreckage inter-

mixed with mechanical wreckage, and

saw then some of the interior lights

were still burning.

That made two things. The lights

were still burning, and so there was a

power supply somewhere. And that,

of course, meant that other equipment

and facilities of the clipper might still

be in working order—the gravity

system, for instance. In any case,

there was a power supply available to

him—if he could find it, if he could

figure out how to use it, and if he

could think of anything to use it for.

And it meant something else. If the

gravity system was still functioning,

then the gravity of this planet, moon,

asteroid or shooting star on which he’d

crashed might be impossibly greater

or less than Earth’s.

Well, no time like the present to

find out.

He got up. There was a torn hole

just above him, but a little too high.

He tried the door through which he’d

originally entered. Jammed. Along the

side of the clipper, just opposite his

assigned seat, there was an emergency

door—or “hatch,” he believed it was

called. He tried it with no greater

success.

He thought for a moment. Probably

there was an exit in the pilots’ com-
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partment. Certainly should be. The

pilot, being in command of the ship,

must have a way in and out without

having to pass through Passengers

Section.

He pulled the torn door open and

peered inside, then changed his mind.

Not that. Not yet, anyway. The

pilots’ compartment had received the

main force of the impact, evidently,

and the mess inside was more than he

could stand just then.

He went back and surveyed the rips

in the clipper’s skin.

At last he found one wide enough

and low enough to permit easy passage.

Pushing aside one of his erstwhile com-

panions, he stood on the seat and

looked out.

The glare was almost blinding, and

the reflected heat penetrated his hood

and mask. Through rippling heat

waves, which terribly distorted the

landscape, he could make out rocky

prominences and crags rising from a

flat desertlike wasteland. He could see

only a short distance through the glare

and the rippling, but a glance down-

ward showed him to be perhaps ten

to fifteen meters from the ground. A
little too far to jump if the gravity

here were the same as Earth’s or

greater, he computed—and how would

he get back, in any case?

He returned to his seat. The heat

was intense, and he was sweating

profusely. But as he sat down he

noticed that the glare which had

awakened him now slanted across the
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ruined compartment. Automatically

he extended his wrist to see the time,

and saw only an arm encased in the

sleeve of his survival suit. He examined

the wrist of his dead seat-companion.

Clumsily, with gloved fingers, he re-

moved the man’s watch, wound it, and

attached it to the harness of his oxygen

canister. This reminded him again of

the air supply problem, and a glance

at the indicator showed about one

fifth of the contents consumed in the

half hour or so he had been busy

—

plus, of course, the trickle he had used

during a sleep which might have lasted

minutes, hours, or days.

The shaft of sunlight was now mov-
ing visibly. As he watched, it crept up

the side of the clipper’s wrecked

interior. Centimeter by centimeter it

crawled
,
and growing darkness revealed

more of the clipper’s lights still

brightly shining. He timed the sun-

light’s movement, trying to recall

some geometrical formula which might

translate this movement into axial

rotation speed of the body on which he

had crashed, but gave it up as a bad

job. If he wanted to know, he told

himself, he’d have to do it the hard

way—time it for a full rotation.

He got up out of the seat. The sun

was still above the horizon, but

already the oppressive heat was di-

minishing. He unzipped his suit, and

was gratified to find it lesswarmoutside

than in. However, in memory of the

previous “night” and the fantastic

temperatures on this strange world, he

left the garment on.

The next problem was made acute

by a growling in his stomach. The old

human alarm clock was still working,

and he realized with some exultation

that periodic hunger provided him

with a device for measuring time even

though mechanical chronometers failed

to function. He had eaten shortly

before the crash—an hour or so, as well

as he could remember, not remember-

ing the crash itself—and so now it

must be no less than six hours nor

more than twelve since his last meal.

Probably eight hours, unless—but no,

a man’s stomach knows what time

it is.

He settled on eight hours as a

probable figure, and considered that in

those eight hours this planetoid’s axis

had turned from night to day and was

approaching night again. He wasn’t

sure what good such information

would do him, but it was nice to know
at any rate. Then he set about the

business of feeding himself.

He made his way through the

shambles to the stewardess’ domain.

Here, for once, he was grateful for the

nature and direction of the crash.

Inertia had piled things forward and

fairly well cleared this section of

debris and dead passengers. By now

he had grown somewhat used to his

gruesome companions, but did not

relish the prospect of their company

at dinner. He discovered that a

suitable power supply was in fact
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available, and that the frozen food

locker had survived the incredible heat

as well as the crash.

How long it would remain so, how
long the power would last, he had

not the slightest idea. He pondered

this as he heated the food and ate,

and near the end of his meal he felt

the chill of night once more creeping

into the ship.

This was more like it. Between the

two extremes of temperature he had

always preferred cold to heat. And
now that his stomach was filled, now
that the initial shock had worn off

and he had a general idea of his

circumstances, and now that the heat

had gone away, it was time to do

something about the situation.

He considered the matter carefully.

In such matters as food, water, and

other things of a life-sustaining nature,

he could probably satisfy his needs

from the stewardess’ supplies. But

tools, emergency equipment, weapons

if they were needed? Only one place,

logically—the pilots’ compartment.

Even in the old days of sailing ships on

Earth, the captain took the precaution

of storing such gear under lock and

key in his own quarters, and this

custom might very probably have been

carried forward through utility as well

as tradition.

He made his way forward once more,

propped open the pilots’ compartment

door, and with gritted teeth began the

task of removing the mangled bodies.

Pilot, co-pilot, astrogator, communica-
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tions. Four bodies—or at least enough

to make four bodies, more or less. And
by now the deadly cold had crept in

and begun to congeal the horrid mess

created by the day’s heat.

He cleaned up as best he could, and

began to examine the compartment.

He found weapons almost immediately

—or some of them, at least. In a rack

on the wall, ready for emergency use,

were six Thorsen air-guns and two

Simms blasters. The Thorsens he

understood somewhat, having been

introduced to them during his manda-

tory military training period, and he

knew what havoc they could create.

But the blasters had been shown only

in demonstration, and he remembered

little except that they launched an

energy blast and were sometimes

quite dangerous to the inexperienced

user.

Lockers and cabinets in the com-

partment were still securely fastened,

despite the crash. He momentarily

considered using a Thorsen gun to

blast the locks, but put the idea aside

as a last alternative. The Thorsen

projectiles were explosive. Instead, he

went through the torn clothing of the

now freezing crewmen and at last

produced a ring of keys together with

various odds and ends which he tossed

into a little pile for possible future use.

None of the keys fit the locks, and

he was forced to repeat the grisly

search. This time he collected every-

thing he could find among the smashed
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bodies, added the unimportant items

to the growing pile, and tried keys one

after another.

In a little while he had opened all

the cabinets and lockers. In one he

found more weapons—a rack of Gado
pistols, similar to the Thorsens but

smaller and with less range, boxes

of ammunition for the Thorsens and

Gados, and even a Kramer heavy

blaster that he presumed to be an

emergency ship-to-ship weapon. In

several lockers were spacesuits—the

real thing, not survival suits—but not

a single head globe had survived the

crash. Other cabinets yielded adminis-

trative supplies, stationery, charts,

reference books, et cetera; another

turned up what appeared to be sur-

veying or mapping equipment; and

one, the last one, of course, contained

a rope ladder, grapnels, reels of cord,

and other climbing devices.

There was a direct exit from the

pilots’ compartment, and in a few

minutes he had it open and was peer-

ing down at the dark ground some

fifteen meters below. There were at-

tachments for the rope ladder just

inside the pilots’ outer door, and he

fastened the ladder and let the other

end drop. It hit with an audible thud.

He took one of the Gado pistols and

shoved it into the harness that held his

oxygen canister, slung a Thorsen

around his neck, and started down the

ladder.

Fifteen meters, he’d estimated.

There would be four rungs to a meter.

he seemed to remember from his

military training. Or was it three? No,

thirty-three and a third centimeters

would make an awfully high step—and

twenty-five would be just about right.

There was reason behind basic meas-

urements and spacings, he told him-

self. A standard four-rung-to-meter

ladder would be sensible, even as a

help in measuring distances such as

now.

He let himself out through the

opening, found a rung, and placed both

feet on it as he slid his shoulders out

into the open. Fifteen meters—four

rungs per meter—sixty rungs to the

bottom if he had calculated correctly.

How many so far? He counted down-

ward with his hand and then upward

with one foot and knee—seven and

a fraction to the opening.

He started down. Eight, nine, ten

—

The lighted port was above him now,

illuminating him in a shaft of light

that blinded him against the outside.

Twelve, thirteen— What if there was

no end? What if he reached bottom

and found nothing but an eternal

emptiness in which to dangle? But no,

there had been the sound of the ladder

striking ground. Twenty-four, twenty-

five, twenty-six— And then his stom-

ach remained in place as his feet con-

tinued downward.

The two things registered at once.

His stomach wanted to stay up above

the twenty-third or twenty-second

step, and his feet felt as though they

were thrusting into a pile of feathers.
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Perplexed, he looked downward. Be-

low, seven or eight meters, starkly

lighted by the open door above, lay

the ground. It was bare, empty, and

yet to thrust downward toward it was

to encounter resistance—and then

he knew.

Gravity! The clipper’s gravity sys-

tem was working, and must be extend-

ing an aura to some six or seven

meters or so beyond its shell. And after

that

—

The feeling of resistance to his feet

was not resistance at all, but rather a

diminishment of weight. And how

obvious it was! He had read the

stories of space-travelers leaping about

under lesser gravitation, but nowhere

did he recall anyone recounting the

necessity of expending extra energy

to compensate for weightlessness on

downw’ard thrusts.

His stomach by now somewhat ac-

climated to its new circumstances, he

pushed his feet down one after an-

other. Thirty-eight, -nine, forty— It

W’as tiring work, climbing downward

under a different gravitational at-

traction. Fifty-one, -two, -three, oop!

Bottom!

The ground felt sandy under his

feet. At least it was dry, moved as he

scuffed his toe, and piled up in a little

dune. He reached down, picked up a

handful, let it trickle through his

gloved fingers. Sand it was, but fine

sand ground almost to powder by

perhaps millions of years of sifting,
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blowing, and erosion.

He looked around. Beyond the

square of light cast by the door above

there was only blackness.

He swore. Here he was with a Thor-

sen gun and a Gado pistol, armed

against a myriad imagined horrors

which had not materialized, and he

had forgotten a light with which to see

his enemy or illuminate his exploring.

He sighed, and the responsive inhala-

tion sucked the mask against his

face—his oxygen supply was gone!

The panic was brief. Perhaps it was

the cold, perhaps the emergency, per-

haps the simple fact of utter loneliness,

but he recovered quickly and remem-

bered the night before when he had

gotten by for a long time—maybe

for hours—without supplementary ox-

ygen. He took off the mask.

It was thin and brittle air, but air

it was. Eventually, perhaps, he could

accustom himself to it—for short

periods, at least. But now was no time

for speculation. He grasped the ladder

and began to climb upward.

Fifty-three rungs, he thought to

himself. Thirteen-and-a-fraction me-

ters. This was the fifth rung, the sixth

— He looked up, and the opening

seemed impossibly far above him now.

His lungs strained to draw life from

the tenuous atmosphere, and his heart

pounded under the exertion. Seven

rungs— Eight— But wait a moment!

MTiat about the lessened gravity?

Maybe it could be of use to him. He
remembered the stories and pictures
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of men jumping with ease on Mars,

which had a gravity about half that

of Earth, and literally gliding from

place to place on Earth’s Moon where

the gravity was a fifth or so of normal.

What was the gravity here?

He tried to test his own weight, but

the swaying ladder and the cumber-

some survival suit conspired against

him. Hanging onto the ladder with

the crook of one arm, he unslung the

Thorsen gun and hefted it, remember-

ing that on Earth it had weighed

eleven point six kilograms. Here,

nearly as he could tell, it seemed to

weigh somewhere between one and two

kilos. He computed hurriedly—two

into eleven gave five and a half, round

it off to six. Then gravity here must

be no greater than one-sixth of Earth’s,

and no less than about one-tenth

—

There was a ringing in his ears now,

no doubt caused by the pounding of

his heart and the straining of his lungs.

Just another minute, and he’d have it.

How far could he jump, straight up, on

Earth? A meter, perhaps? Maybe a

little more, maybe a little less—call it

a meter. Here that would translate

into perhaps six meters, possibly ten,

and two or three jumps could do it.

But on the flexible ladder he could

get no purchase for an upward leap.

He mentally crossed his fingers and

dropped to the ground, landing gently.

He unslung his Thorsen and the oxygen

canister, and tossed aside the Gado
pistol so as to gain the advantage of

less weight. He squatted slightly.

grasped the ladder at arm’s length

above him, tensed, and then hurled

himself upward with all his strength.

He caught the ladder as instinct told

him he had reached the peak of his

leap, and found himself within centi-

meters of the open door. He remem-

bered quickly that he had forgotten

to account for his own height of one

hundred seventy-nine centimeters, and

had gained additional distance by

stretching his arms upward.

Gravity was normal again, now, and

the remaining few rungs were climbed

with difficulty. But the air was a little

richer. A result of the gravity system,

he guessed, attracting atmosphere,

maybe, or compressing it a little.

Something like that. He pulled himself

into the pilots’ compartment, climbed

back into Passengers Section, found

another oxygen canister. Then he sat

down, exhausted, and breathed deeply

of the life-giving oxygen.

He looked at his borrowed watch.

He’d set it at 1800 hours—an arbitrary

figure which somehow seemed ap-

propriate in view of the sun setting at

that time. Now it was 2217, an elapsed

time of four hours—rounding off the

seventeen minutes in favor of the time

he’d spent without oxygen—since he’d

tapped that previous canister. Not

good.

He cut down the valve to a flow he

considered absolutely minimum, and

contemplated his circumstances in

the matter of air supply. There would
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be at least twenty-four survival suits

with canisters attached. He’d con-

sumed two, including the defective

container. That left twenty-two, or

some eighty-eight hours if all remain-

ing canisters proved undamaged—not

a likely prospect.

But there would presumably be a

store of extra canisters, and un-

doubtedly more for use with the now-

ruined spacesuits. .'Knd the clipper’s

own air system—maybe something

could be done about that.

He wished fervently that his educa-

tion and experience had included a

little more practical instruction in the

science of space travel. Undoubtedly

there was available to him at this

very moment a multitude of tools,

equipment and techniques which could

make life more comfortable—or at

least more certain—and which might

put him in communication with res-

cuers.

But, except for his casual past ob-

servations and his present labored

deductions, he was helpless. Space

flight? Astrogation? He laughed bit-

terly. Why, here he was presumably

hung up on an asteroid where no

asteroids should be—that’s how much

he knew about astrogation. Radar?

Directional carrier beams? Electron-

ics in general? He could do a reason-

ably good job at placing a call on his

visiphone at home, and complimented

himself that he could tune in a picture

at least as clearly as could the fellow

next door, but that was about all.
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If it had been a matter of selling a

space clipper like this one, well, that

was something he could handle. But

to run it? To mend any of its broken

parts? To understand, even, which

parts were actually broken and which

parts just looked that way—he

shrugged. Nothing.

He heated another of the pre-

cooked meals, but encountered more

difficulty in consuming this one. Last

time, the temperature in the clipper

had been rather comfortably balanced

between day and night; now it was

well below freezing.

He reviewed his activities in the

past thirteen or so hours. He’d run

through two canisters of oxygen and

was on his third, he’d eaten twice,

he’d done a little not-too-productive

exploring of the clipper, and had been

down to the ground and back. Not
much progress for a man in life-or-

death circumstances, he told himself.

Of course he’d been unconscious or

asleep for several hours of that time,

but still

—

He went forward to the pilots’

compartment again, and searched

until he found a hand-light that was

in working order. He hung a spare

oxygen canister on his harness, gath-

ered up two more weapons just in

case some fanciful monster had made
off with those he’d left below, and let

himself out through the opening. This

time he simply dropped, alighting

from the thirteen-meter fall with no

more jar than if he’d jumped from a
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small stepladder at home.

He stepped out of the square of

light cast by the opening above, and

for the first time studied his surround-

ings.

Beyond a circle of nearby rocks

and crags which dully reflected the

light from the clipper, all was utter

blackness to the horizon.

It was a rough and jagged horizon,

outlined against a sky so full of

stars as to be appreciably luminous

—

enough to see by, a little distance

anyway, he found as his eyes grew

accustomed to the darkness. The

luminosity was greater at the horizon,

and he speculated that sunlight from

the other side might have something

to do with that.

There was something else about the

horizon, too. Something he couldn’t

quite understand, except that it was

uncomfortably different.

With a hesitant, half-fearful back-

ward glance he started off slowly to-

ward the horizon. This exploration

was foolish, he told himself. There

might be people—beings of some sort

—hostile things lying in wait for him.

There might be animals, or horrid

and vicious creatures—there had been

deadly, semi-intelligent plant life on

Venus, he remembered. And colonists

had also fought a long and bloody
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battle to gain supremacy over the

dune-monsters who from time to time

descended in starving packs upon

the re-occupied cities of Mars.

But he couldn’t spend the rest of

his life—long or short as it might be

—

cooped up in the wrecked clipper.

After all, there might—just might

—

be a colony or station or observation

post here on this very world, what-

ever and wherever this world might

be.

He walked on, frequently looking

backward over his shoulder as much
to see that the clipper’s lights still

shone as to reassure himself that he

was not being stalked by some night-

marish being. And then suddenly he

saw what it was that had bothered

him about the horizon.

In the first place, the jagged rocks

had been too clear, too sharp. They

were not rounded and smoothed by

distance from the e3^e. It was as

though they were really very close,

though they were actually at the

horizon’s edge. It gave him the odd

feeling of being in a sort of bowl, and

yet the horizon did not seem to be

above the eye level as did Earth’s

horizon. And then, too, the horizon

did not recede as did Earth’s when

one walked toward it. It seemed to

stand steady, co-operative, so that

he could approach it, and new crags

began to rise up behind.

At about two hundred fifty meters

he halted to examine the ground

more closely. He played his hand-

66

light over the rocks, found them larger

and more plentiful here than near the

clipper. Ahead they were even more
closel>' packed, forming a sort of

ridge which seemed to taper off to

right and left.

He picked his way onward among
the rocks and over rising ground,

climbing at last to the top of the

ridge which rose only thirty or forty

meters above the ground level from

which he’d started. Beyond was ffat

land again, dotted with the same

rocky formations, and another ridge

farther on.

To the left another wasteland

stretched away, and also to the right.

He turned, with a feeling of having

accomplished nothing important, and

started back toward the clipper.

Perhaps, he thought to himself,

he could come back here in daylight

and build some sort of signal. He could

try one of the spacesuits. Even with

a broken globe it would keep out the

heat better than a survival suit. He
could figure out how the Simms
blasters worked, maybe build or carve

out of the rocks a giant request for

help—something that would stand

out, not be misunderstood ... but

that was absurd! What better signal

than the wrecked clipper itself?

He trudged on, flashing his hand-

light ahead and to the sides. Among
the rocks, he noticed casually, were

occasional fissures and crevices. Some
were but insignificant cracks, others

gave the appearance of yawning
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caves or tunnels.

He continued on toward the clip-

per, then on an impulse stopped and

swung his light back to one of the

larger openings. It was indeed a sort

of cave, and he went over to it.

Roughened by erosion from its

mouth to some distance back, there-

after the cave’s black walls showed

themselves to be smooth and dully

polished. V''olcanic origin, he thought

to himself, and hoped that this celes-

tial body was not given to internal

disturbances. At a distance of about

fifteen meters, the cave angled off to

the left. He walked to the turn-off

and played his light into the next sec-

tion. It, like the first, also angled off

after about twenty meters—and this

time to the right.

Curiosity aroused now, he once

again followed the corridor and peered

around the corner. He was disap-

pointed. In some ten meters, the cave

narrowed down to a diameter too

small for him to follow and gave every

indication of ending shortly beyond.

He emerged from the cave, and

stood for a moment looking at the

sky. In all the vast uncountable multi-

tude of stars, he recognized nothing

familiar. No Moon, no Big Dipper,

no Orion’s Belt, not even the brightly

shining Venus or the ruddy glow of

Mars. Even the vast sweep of the

Milky Way was obscured by a hori-

zon-to-horizon canopy of sparkling

lights. How in the world did astrpga-

tors find their way about, with refer-

ence points swallowed up this way
among the billions of stars not visible

through Earth’s atmosphere?

He felt a little better, a little less

stupid now, as he walked back to the

clipper.

In the pilots’ compartment he sat

down at what was left of a control

panel. For all the good it could do,

or the information it could furnish

him, the panel might as well be

smashed completely. He could make
nothing of the remaining instruments,

and could only vaguely imagine the

meanings of labels and instructions

on the board. IMore important to

him now was how to survive—maybe
for weeks or even months—until help

came. It would come, it must come,

he told himself. But it might be quite

a while.

First, he decided, would be house-

cleaning. The bodies of his fellow pas-

sengers would have to go. Maybe he

could arrange a burial of some sort

later, but in the meantime they must

be gotten out of sight for reasons of

sanity as well as health. With a

gloved finger he gingerly touched one

of the four crewmen stacked outside

the pilots’ compartment. Frozen solid.

And frozen to his companions, too,

in one icy blob of mangled flesh and

clothing.

He knew without looking that the

passengers would be the same—frozen

in their seats, frozen in their contor-

tions, the messy ones probably frozen
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to the wreckage. Nothing to do but

wait until daylight, then they’d thaw

and he could untangle them. He sat

down and waited.

Again he speculated on his cir-

cumstances. There was food enough

for weeks, if the power stayed on.

And, what with the reserve supplies

he’d not yet found but which must

be on board, there would be oxygen

for a long time. He thought about

the atmosphere outside. It was thinner

by day than by night, he’d found.

Maybe it was a relatively thin blanket

of air which expanded under the sun’s

heat and contracted in the cold? Did

air do that? He shrugged. Something

made it thinner in the daytime.

He reasoned further. If alternate

heat and cold were causing expansion

and contraction, then perhaps in one

of those caves he might find a more

even temperature and thus a more reg-

ular atmospheric density—and maybe

a little more density, as well. That

could be a partial solution to his

problem. He could find a cave that

angled back and forth—like the one

he’d explored—so as to bafHe direct

sunlight, and set up housekeeping

there! It would be warmer by night,

he felt sure, and cooler by day, and

possibly at times he could do without

the cumbersome survival suit. And at

night he could build a fire

—

He felt pleased with himself. No
wonder humans had risen so far above

the animals. Why, with the gifts of

reasoning power and logic, they were
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all-but indestructible. He’d be here

waiting, well-fed and comfortable,

whenever the rescuers chose to pick

him up.

In the meantime, though, the

corpses would have to go. They’d

have to go eventually, anyway, for

he contemplated virtually dismantling

the clipper in the equipping and fur-

nishing of his cave-house.

Dawn came at 0230. He felt quite

pleased at this, partly because his

earlier time-calculations had been

proven substantially correct, and

partly because he now had a definite

standard of time measurement by

which he could plan his actions.

He set to work immediately. He
estimated some two hours or so would

be available before the temperature

became insufferable. After that he

might try the spacesuit idea, but he

wanted to have things well under

way in case the plan proved unwork-

able.

Some few of the slightly damaged

bodies were movable—awkward, but

movable. One by one he tugged and

pried them out of their seats and into

the aisle. They lay there stiffly, their

frozen limbs twisted and rigid in the

grip of sudden death.

It was hard work, and for a mo-

ment he considered the idea of finding

and turning off the gravity system

to make things easier. Then he dis-

missed it as a dangerous idea—better

to leave such things alone for the

time being.
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By the time he had filled the aisle

with corpses, they had begun to thaw.

Gradually the accusingly outstretched

arms and legs lowered, the arched

bodies slumped, and the head rolled

lifelessly to one side. He dragged them

forward, then, and pushed them one

by one out the pilots’ door.

The aisle cleared, he returned to

his task and began disentangling hu-

man ruin from the shattered cabin.

Despite the growing familiarity with

his work, and its urgency, he became

sick twice before the job was done

and he stood alone in a reeking,

steaming charnel house.

His watch now showed 0412, and

he realized that he was hungry as

well as hot and tired. He rested for a

few minutes, then fixed himself an-

other meal.

This done, and the waste from this

meal as well as from the other two

gathered up and thrown overside, he

went fonvard to investigate the space-

suit matter.

There were six suits hanging in the

locker. Every one, as he had noted

previously, had its head globe shat-

tered. But with a little cement, he

thought, perhaps he could piece one

of them back together after a fashion

—not air-tight, of course, but that

wouldn’t be absolutely necessary. The
oxygen mask from a survival suit

would do for air supply.

Somewhere, he had read or heard

that these spacesuits had an air-

circulatory system of some sort. It

seemed to him that a reasonably in-

tact head globe was probably essential

to such circulation.

He mulled over the idea of circu-

lated air as he inspected the suits,

looking for the one with the least

damaged globe. Why did the air cir-

culate? He recalled something about

a heating device—maybe it heated

the air and the warm air was then

forced throughout the suit? Some-

thing like that, but not quite. There

was something else

—

He selected his suit and carried it

to the control panel which he would

use as a sort of work bench. He found

the clamps that held the broken

globe in place, four of them, and re-

moved the plastic bowl from its ring.

Then he returned to the locker and

scooped up a handful of transparent

fragments.

Perspiration ran into his eyes as he

bent over to pick up the pieces, and

he cursed. This was going to be a job

if he had to contend with the heat as

well as the meticulous detail of fitting

globe-pieces together—and he knew

that the temperature would continue

to increase for another two hours or

so. And then suddenly he remembered

why the air circulated in the space-

suits.

The sun was hot out in space.

Hotter by far than it was here, and

that was almost unbearable even in

an insulated survival suit. But the

vacuum of space had no temperature

SURVIVAL 69



and could hold none, and so the air

in a spacesuit circulated— carrying

hot air from one side, where it had

been heated by the fierce rays of

the sun, to the other side where it

swiftly radiated into the empty noth-

ingness outside.

But in some circumstances, such as

when a man was shielded from the

direct sunlight, he was surrounded by

awful cold. Then a heating device

would cut in and circulate warm air

through the suit. And conversely,

there would be a cooling device for

use in opposite situations—like now,

for instance.

He put the handful of fragments

aside, and eagerly sought for a way

to get into the suit. Fastenings at the

shoulders opened up, he found, and

one stepped into the garment as into

a large sack.

He got his feet into the suit, and

pulled it up to his waist. Better ex-

amine a little more before getting all

the way into it, he warned himself.

There was a switch-panel of sorts

mounted on the suit’s front, about the

chest, and he twisted the garment

around so he could see the controls.

Temperature adjustment was prob-

ably automatic, controled by ther-

mostat, but there must be a manual

operation of some kind. And sure

enough, there was a graduated dial

ranging from “H” through “N”
to “C”—Hot, Neutral, and Cold,

most likely. Beside it was an Off-On

switch, and he tentatively poked it
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and waited for results. Nothing.

He studied the panel. There were

other dials and buttons, some marked

with letters or symbols which meant

nothing to him. But there were two

large buttons, one red and one black,

at the extreme right-hand side of the

panel, which could have only one

meaning. He punched tlie black one,

and was rewarded by a feeling of

vibration in the suit. Then he tried

the temperature “On” switch again,

and turned the dial full over to “ C.”

He felt nothing, but in a moment

frost began to form on the exposed

inner surface of the suit. He exulted.

Experimentation with the dial would

lead him to the proper setting for

comfort. He put his arms into the

suit’s sleeves and prepared to pull the

garment up over his shoulders, then

stopped.

The hands! Massive, heavily gloved

things. Adequate, perhaps, for han-

dling heavy objects and some not-too-

small controls and instruments. But

he’d never be able to assemble the

tiny broken fragments of a head

globe! Then he smiled. Part of a

refrigerator was better than none, he

reflected. He shuffled to the cabinet

which contained climbing gear and

similar apparatus, and took out a

short length of cord. This he rigged

to the spacesuit as a kind of sus-

pender, raising the suit almost to his

shoulders and yet leaving his arms

free. Almost at once the oppressive

outside heat seemed less, and its ef-
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feet on his arms, shoulders and head

was fairly well neutralized by his

own bloodstream circulating from the

cooling parts encased in the suit.

There were tubes of plastic cement

among the crew’s tools, as he had been

certain there would be, and shortly

he had replaced several of the large

pieces that had been broken out of

the head globe. Now the task became

more difficult as he sorted the frag-

ments over and over in search of

proper parts. As he worked, he con-

sidered with detachment the matter

of six spacesuits on a clipper carrying

thirty-odd. There must be a valid

reason, he assured himself. Six suits

would just about take care of the

crew and nobody else.

After all, clippers made only short

runs. Generally they were quite safe

—

barring such unexpected accidents as

collision with an asteroid where no

asteroid had any business being. But

from time to time, he supposed, it

might be necessary for one or more

members of the crew to go outside for

emergency repairs. And the clipper

was more or less home to the crew.

Each would logically have his own

suit—probably belonged to him per-

sonally. Professionals in every field

are like that when it comes to per-

sonal gear or equipment.

But six suits? That would include

the stewardess, too. What reason

would she ever have for . . . wait a

minute! A sickening realization hit

him. Six spacesuits, six Thorsen guns,

six Gado pistols—and one, two, three,

four, five crew members! He ticked

them off on his fingers : Pilot, co-pilot,

astrogator, communications, steward-

ess. That made five. But wasn’t there

an engineer on one of these ships?

What about the engineer, the sixth man?

There had to be one. He knew it

instinctively. And where would the

man most likely be? Aft, of course. In

the power room somewhere back

there.

He dropped the head globe, not

caring that several of the carefully

fitted pieces broke loose and fell off

again. He stumbled over the feet of his

spacesuit, ripped off the improvised

suspender and struggled all the way

into the suit. He got the shoulder

fastenings together well enough, clum-

sily in the heavy gloves, and hurried

through the open door.

He picked his way back through the

torn and twisted Passengers Section,

past the stewardess’ pantry, and

halted at last before a door plainly

labeled “Do Not Enter.” He tried

the Irandle, found it locked.

He tried to rattle the door, but it

was evidently an air-sealed hatch.

He pounded on it until his hands and

arms ached, but could only fancy that

he heard a movement of some sort

inside. He kicked it, beat on it with a

piece of metal picked up from the

floor, then remembered the keys he’d

taken from the crew.

In a moment he was back with the
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keys—eight small rings of them. Some

looked like house keys. Spacemen had

homes and families too, he supposed,

though he’d never given it much

thought before. Other keys looked

like—but never mind that. At least

one of them had to unlock this door.

Had to!

He examined the lock. It took a tri-

side key, and that eliminated three

complete rings and most of the keys

on the remaining rings. He tried one.

Too small. But sizes are sometimes

deceptive, especially in keys.

He tried another, and another. One

slid in but would not turn. Patience

was returning now, and logic. He
wrenched that key from its ring and

laid it carefully beside his foot. He
tried another, discarded it and took

up the next. Only one tri-side key

here, and it fit—but it also would not

turn the lock. He put it beside the

first key. Time for violence later, if

none of the keys worked.

Again he thought he heard a sound

behind the door, and his excitement

increased. Seven rings of keys were

now discarded, and he had four tri-

side keys—each from a different ring—

which fit the lock but would not turn

it. He quickly ran through the keys

on the remaining ring, and tossed it

aside.

Four rings, four keys, four crewmen.

The logic of it was inescapable. He
picked up the keys and compared

them. They were identical.

He inserted a key and tried again
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without success. He tried it while

lifting up on the handle, while pulling

out on it, while pressing down. He
tried turning the handle while twist-

ing the key, and he tried kicking on

the door as he twisted key and handle

both separately and simultaneously.

And as he stopped to rest and devise

other means of attack, he heard an

answering thump from inside the

power room.

There was someone! Someone else

on this lost world! He cried out, and

his eardrums popped—^he’d forgotten

about his oxygen mask. He ripped the

face-piece off and let it dangle.

“Hello-o-o-o!” He shouted. “Who’s

there?”

The thump came again, and he

thought he heard a muffled cry from

within. He put his ear to the door

—

nothing!

He called out again, and listened

intently.

This time it was real, but the voice

was either very weak or rendered so

by its passage through the door.

“Hello! Can’t hear you! ” he yelled,

and paused with his ear at the door.

Weakly, indistinctly, he made out

the words: “Open up, hurr}d”

He cupped his hands into a mega-

phone at the door seam, and shouted

again. It didn’t seem to him that he

made as much noise, but he hoped it

would be more penetrating.

“Keys won’t work,” he called.

“How do I open the door?”

“Jammed,” the words came faintly
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from iiiside. “Can ... pry the door

up?”

He stepped back and inspected the

door. Sure enough, it was slightly

askew in its frame, the bottom being

lower on the right than on the left.

“Hang on. I’ll try!” he shouted,

then sought among the wreckage for

a piece of metal suitable to make a

wedge or a pry.

He found what he wanted. Using

another piece of scrap as a hammer,

he knocked a small wedge in under the

door where the separation was great-

est. Then, slowly and carefully, he

pounded it sidewise along the door

frame.

It was tedious work. Once the

wedge slipped out altogether, and on

the next try he used a second and

larger wedge to follow along as a

safety.

After every few blows he tried the

key again. And at last, to his relief,

the key turned in the lock and he

yanked the door open. A rush of air

from within the room nearly knocked

him off his feet, and hurled the door

against him.

“Inside, and close the door, quick!”

the power room’s occupant cried as

his rescuer peered in. “What have

you out there, a blast furnace?”

A man lay sprawled on the floor,

one leg twisted awkwardly. “Busted,”

he explained, gesturing with his right

hand. Then, with a grimace of pain,

he added, “This one, too, I think,”

and pointed to his left arm.

For a long minute the two looked

at each other silently, then the pas-

senger knelt beside the prostrate

crewman.

“Let’s see about your injuries,” he

said. “You’re the engineer, aren’t

you?”

“Right,” the man acknowledged.

“Name’s Aiken—John Aiken. But I

can wait for the Doc to fix me up. I’ve

waited this long ... a little more

won’t hurt much. What ship you

from?”

“There won’t be any doctor—for a

while, at least.” Carefully and gently

he undid the other’s clothing fasten-

ings. “And there isn’t any other ship.

I’m only one of the passengers on this

clipper.”

Aiken paled. “Then, the other—?”

His voice trailed off as the passenger

nodded his head.

“All dead, every one of them. All

except the two of us.” He felt along

the man’s leg, then straightened up.

“I don’t know much about such

things,” he confessed, “but at least

it’s not a complicated break—not a

. . . what do they call it? . . . com-

pound fracture. We ought to be able

to rig up a splint of some sort.”

He turned his attentions to the

crewman’s arm. As he examined the

injury, his mind worked feverishly

on the matter of these new develop-

ments and their implications. He felt

good about having someone alive

with him, even if that someone’s con-
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dition did add to the existing prob-

lems. Also, the fellow was a spaceman.

He’d know things that could be very

important to their survival.

The engineer, too, was thinking.

He lay silent, staring at the ceiling

until the passenger had finished his

examination.

“All dead,” he said at last. “Just

the two of us, right?”

The passenger nodded. “First

thing,” he suggested, “we’d better

get those broken bones set so you

maybe can get around a little bit.

Then we can talk, and figure out what

to do next.”

Aiken directed him to the first-aid

cabinet, which he saw was oddly lo-

cated at floor level. It was open. He
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looked at the engineer, puzzled.

The spaceman grinned. “One of the

smartest things they ever did, put-

ting that cabinet next to the deck.

How else could a banged-up guy like

me get at it? I’ve already been at the

morphine. The pain was pretty bad

for a while.”

He gritted his teeth as the passenger

worked, and presently the job was
done and he could sit up with little

pain.

“Well, now,” he said, “this is more

like it.” Then, after a momentary
pause, he asked, “You got a name,

buddy? Can’t be calling you ‘Hey’ or

‘You’ if we’re going to be stuck here

any length of time.”

The passenger laughed, introduced
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himself as Philip Jennings, and the

two shook hands in mock formality.

Then he got food for his companion

and brought it back into the power

room.

There was insulation from the heat

in the power room, and Jennings

turned his temperature control to

Neutral. Presumably there would be

insulation from the cold as well, and

he asked Aiken about this. The engi-

neer assured him that he’d felt no

appreciable temperature changes while

locked in the room, and that air pres-

sure had been steady and comfortable.

As the crewman ate—and he wolfed

his food like a starving man—Jen-

nings described their circumstances as

best he could, and recounted his own
activities and discoveries thus far.

The engineer nodded appreciatively.

“For an amateur—and a ground-

lubber at that—you’ve done right

well,” he observed. Then, after think-

ing for a moment and licking the last

bits of food from his fingers, he asked,

“When do you figure it’ll be cool

enough so I can have a look around?

Judging from the blast of heat you

let in through that door, it’s no place

out there for a sick man.”

Jennings consulted his watch. It

was nearly 0700. Dawn had come at

0230, which meant that sunset would

follow sometime around 1000 or 1030.

It would begin cooling off shortly be-

fore that, maybe a half-hour. He de-

cided, then, that it would be cool

enough in from two to two-and-a-half

hours. Aiken wound and set his own
watch.

“If you don’t mind,” he said, “I’d

like to lie down again and take a little

nap. With that food in me, and the

arm and leg not hurting so much, I

think I might be able to rest a little.

You wake me when it’s time?”

The passenger agreed, though he

felt somewhat drowsy himself. He’d

been on the go steadily for—how long?

—about twenty-two hours since his

last nap, and had exerted himself

considerably in that time. And this

pure oxygen he’d been taking seemed

to burn up energy at an alarming rate.

However, another two or three hours

wouldn’t make much difference. Per-

haps he could sleep while Aiken

worked at whatever engineers did.

It was comfortable in the power

room, and he was glad of the oppor-

tunity to get out of his cumber-

some spacesuit and survival suit. He
stretched, and scratched himself, and

then continued his exploration of the

clipper.

The power room was well insulated.

For the time being, then, he could dis-

miss his plan to move into a cave.

And that was a relief, for the prob-

lem of moving the injured Aiken was

greater than he wanted to tackle. If

and when the power supply gave out,

or the air supply, then they could

make their move. But in the mean-

time, this would be much more com-

fortable. He made a mental note to
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ask the engineer about such things.

From one end to the other, the

power room was only about four me-

ters long. But in the absence of any

visible machinery he decided that it

was probably a sort of office and

storage compartment presided over

by the engineer. The power units

themselves must be farther aft. Cabi-

nets along the walls bore out his

theory, and a door at the far end of

the room was marked with a warning

to unauthorized persons to keep out.

He knew enough about atomic ra-

diation to heed the warning, and de-

cided there was little he could learn

from examining any generating ap-

paratus. Of more interest was another

small door which had no sign, and

which he happily discovered concealed

a rest room.

Later, he explored the cabinets

which lined both sides of the power

room, and found a veritable treasure

in tools, equipment, and apparatus of

undoubtedly great importance to any-

one who knew what it was for. Time

passed quickly, and when next he

looked at his watch it was 0854. He
stepped over the engineer, who snored

peacefully despite his hurts, and care-

fully opened the door to Passengers

Section. His banging and pounding

on the door to open it the first time

had evidently sprung it back into

place, for now it worked easily.

A rush of escaping air reminded

him of the low pressure outside, and

he pulled the door to. Reluctantly,
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he climbed back into the survival

suit, adjusted his oxygen mask, and

got out of the room quickly with as

little loss of air as possible.

It was cooler already. He climbed

on one of the seats and looked out

through a torn opening. The sun was

low on the horizon—and now, since

he knew comparative sizes of the rocks

and ridges from having climbed among

them, he could tell that the horizon

was not far away. A few hundred me-

ters, at most, which of course meant

that this planetoid—or whatever it

might be—was a tiny thing compared

to Earth, or even Earth’s Moon. Tiny

but dense, obviously, since it had a

gravity that was far out of proportion

to its size.

He went back and awakened Aiken.

Time was running out, and soon it

might be too cold for the engineer.

But the crewman shrugged at this.

“You just get me into a spacesuit,’’

he said, “and I’ll be O.K. No survival

suit, mind you. Just the spacesuit.

I’d never be able to get this arm and

leg into a survival suit.’’

Jennings went forward again and

returned with a spacesuit and an ex-

tra hood, mask and canister from a

survival suit. And at last, after much
groaning and wincing at the pain,

Aiken was dressed and able to hobble,

supported by the passenger, through

the door and on to the pilots’ com-

partment.

“A mess, right enough,” he said as

he surveyed the wreckage. His eyes
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lingered on the stains that Jennings

had not been able to clean up; then

he pulled himself to the pilots’ door

and peered down.

After a moment he turned away,

looking pale and a little sick.

“Can you close that thing?” he

asked. “They were friends of mine.”

Jennings replaced the hatch cover,

and when he had finished he helped

Aiken to the controls.

The engineer pressed a series of

buttons, one after another. “Control

check,” he explained as he noticed Jen-

nings watching with interest. “These

buttons don’t actually work anything.

They just indicate whether something

else •will work. See these lights?
”

He pointed to a small bank of

lenses above the buttons. Two were

illuminated. Aiken punched another

button.

“Nothing,” he said. Then another,

and another, each time with a shake

of his head.

The next button lit up a third red

light, and when the spaceman had

completed his “control check” there

were seven red lights shining above

the instrument panel.

“Not good,” he said, “but really

better than I expected. She won’t

fly, but she can talk. We ought to be

able to communicate, if we can pick

up anybody.”

He pressed another button, one

slightly below the series just tested,

and a tiny amber bull’s-eye flashed

on. He reached for a large knob on the

panel, hesitated, and turned to Jen-

nings.

“That knob is a directional con-

trol,” he explained. “Space is big, and

we’re awfully small. If we focus in a

tight beam, we’ve got power enough

to broadcast for quite a distance.

Broadcast wide open and we get no-

where—or if we do, it bounces off

planets and asteroids and whatnot

so nobody can get a directional fix.”

“Well, what’s the matter?” asked

Jennings. “Is there something wrong

with it?
”

Aiken shrugged, and winced at the

pain it caused in his broken arm.
“Which way do you suppose we should

aim the beam? What would be a good

direction? Do you have any idea

where we are?
”

Jennings sat down in what he sup-

posed was the co-pilot’s seat. He had

hoped desperately that Aiken, being

a spaceman, would know the answers

to such things. But, after all, the man
was an engineer—not an astrogator.

“Isn’t there a compass of some

sort?” he asked after a bit. “I don’t

know exactly what, but isn’t there

something— ?
”

“Busted,” the engineer replied

tersely. Then he looked up. “Say,

there is something. Maybe we could

. . . yeah, it might just work!”

At the crewman’s direction, Jen-

nings returned to the power room.

In one of the cabinets was a device

which Aiken referred to as a Trip-
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Graph. Under its transparent cover

he could see that it was a stylographic

machine of some sort, recording data

by means of two heavy black lines

traced over a finely ruled grid system.

He lifted the cover, found a pair of

release clamps that had been de-

scribed to him by the engineer, and

lifted out the drum of inscribed chart-

ing. A knife-edge in the machine’s lid

cut the drum free for him, and he car-

ried it back to the pilots’ compartment

where Aiken had him unroll a meter

or two of it.

The two lines, Aiken explained,

indicated time-distance factors in

their trip. One showed time-distance

from take-off, the other marked ap-

proximate distance from the Sun.

Jennings followed this easily enough

once the function was explained.

At a little past 2000 hours Earth

time, he observed, both tracings had

abruptly halted their slanting march

across the graph. That time could

only be the moment of crash. And the

distance traveled from Earth up to

that point was shown at slightly over

eleven hundred million kilometers.

In a few minutes of calculation, the

facts began to fit together. The as-

trogator’s plotting table was a sham-

bles, but from the wreckage Jennings

was able to retrieve a drawing com-

pass, a straight-edge, and a torn pad

of graph paper.

With the engineer calling off figures

from memory, Jennings constructed a

rough scale-drawing of the inner solar
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system orbits.

“Now stick Earth in there any-

where on her orbit,” Aiken directed.

“We can work from there.”

Jennings did so, located an arbi-

trary point on the circle indicating

Earth’s orbit, and marked it with a

large dot. Then the spaceman told

him to measure off on the straight-

edge a distance corresponding to

thirty-two hundred million kilometers.

“Thirty-two hundred million?” Jen-

nings echoed. “Why, Earth is only

about fifteen hundred million from the

Sun!”

“Right enough,” the engineer re-

plied, “but remember, we were chas-

ing Mars on this trip and she was

about a third of the way around the

system from us when we started.

You’ll see how this works as we go

along. Now go ahead and measure off

that distance, and then draw a straight

line exactly that long—starting at

Earth and ending at the orbit of

Mars.”

Again the passenger looked per-

plexed. “But how is a straight line

going to help us? Aren’t these flights

plotted in curves? I know they are

on Earth, for ocean ships and air-

craft.”

Aiken sighed. “No. And they’re

not curved on Earth, either. They
only seem to be because of the rec-

tangular grid system used for map-

ping and charting. A straight line

between two points on an Earth map
would appear curved—or, what I
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mean to say is, it would be curved be-

cause of the distortions in the map.

“In space, everything is based on

the plane of the ecliptic—and for our

purposes that’s as flat as a table top.

And distances are computed from

where Earth was and where Mars is

going to be, all in a straight line. Get

the idea?”

Jennings nodded slowly. “I think

so,” he said, and then proceeded with

the task of measuring off the distance.

Cursing the clumsiness of his gloved

fingers, he laid the distance off on the

chart and found that it crossed well

into the orbit of Venus and, as the

engineer had predicted, terminated

at a point in Mars’ orbit about one

third of the way around the system

from Earth.

Next he marked off the ship-Earth

and ship-Sun distances as shown on

the Trip-Graph, and found that they

coincided on the line Earth-Mars.

Aiken smiled in triumph.

“Just like I figured,” he said. “You
know, I think I missed my calling.

That’s where we are—or at least it’s

where we were when we crashed. And
my guess is that we’re probably

somewhere in the same vicinity. We’ll

have to hope so, anyway.”

Then his smile faded. “But what

good does it do us?” he groaned. “So

we have a fair idea where we are,

give or take a few thousand kilometers,

how do we figure direction from here?

This crazy rock may rotate from east

to west or top to bottom ! Which way

is Earth—which way is up?”

But by this time Jennings had

caught the spirit of the engineer’s

calculations and his line of thought.

“Look,” he exclaimed, “if we’re

located about here”—he drew a tiny

circle at the impact-point—“and if

we rotate from west to east like a

normal planet, then Earth is in the

direction of ‘straight up’ from here

right now.”

The engineer raised an eyebrow.

“I don’t follow you.”

Jennings went on. “Looking from

solar north down. Earth’s going

around the Sun counterclockwise,

right?”

Aiken nodded.

“O.K. Then Venus is going around

counterclockwise, and Mars, and just

about everything of importance in the

system. Check?”

The spaceman agreed.

“So here is our asteroid.” He drew

a line across it, and shaded in the half

which faced away from the Sun. “The

line of day-night demarcation parallels

the Earth-Mars line, doesn’t it?”

After a moment of pained thought,

Aiken nodded again.

“Don’t you get it?” Jennings fairly

shouted. “If we rotate west-east,

we’re looking up at Earth just after

sunset. If we rotate east-west, it’s

just before sunrise. And if we rotate

head-over-heels or vice versa. Earth is

always at right angles to the path of

the Sun. That way we can ... oh

. . . I see what you mean!”
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The engineer smiled without en-

thusiasm. “We can be rotating on an

axis that has one hundred eighty de-

grees of angle to pick from—three

hundred sixty degrees, really, when

you figure we don’t know up from

down.”

Jennings leaned back in the co-

pilot’s seat. His brain was whirling

now. In his mind the stars and the

sun crisscrossed in fantastic pat-

terns. And then suddenly he saw the

answer.

If the asteroid rotated end over

end—or in any way greatly different

from Earth’s rotation—then some fa-

miliar stellar constellations would

have appeared during the night. None
had. Not a single one.

The same thing would be true on

Earth, far in the Southern Hemi-

sphere. There’d be the Southern Cross

and other constellations he’d heard

about but never seen, and his familiar

Pole Star would be invisible.

In other words, the axis of this as-

teroid must be tilted at nearly the same

angle as Earth’s, and they must be

located somew'here in the southern

portion.

He checked this with Aiken, who
agreed and showed new interest in

the problem. All that was needed,

then, w’as a general direction toward

Earth, Venus or Mars. It needn’t be

a direct line. Space traffic would pick

it up if only it were beamed to the

zone of space travel.

Further calculations produced seem-

ingly usable results, after the prob-

able “now” positions of Earth and

Mars had been plotted. They dis-

missed Venus after finding that a

direct line to her ran too close to the

Sun.

Jennings then helped with the di-

rectional control, and also with the

adjustment of other knobs and dials

that proved too much for the disabled

engineer to handle. Then, after mak-

ing Aiken as comfortable as possible

at the control panel, he got into his

spacesuit and settled down in the co-

pilot’s seat again.

Biting cold had returned again, un-

noticed in the excitement of their

work, and he turned up the tempera-

ture control a bit. He watched Aiken

for a few minutes, but presently the

transmitter’s buzzing made his eye-

lids heavy. Once he shook himself

awake to ask why the engineer Was

tapping out code instead of using

voice transmission, but hardly heard

the man’s explanation.

Minutes—or hours—later he awoke

suddenly to hear the compartment

filled with sound. Over the buzzing,

roaring and popping of space-static,

he could hear faintly the sound of a

human voice.

“Aiken!” he cried out, dragging

himself from sleep. “What are they

saying? Who are
—

” he stopped sud-

denly and peered at the engineer.

The spaceman was slumped in his

seat. Panic filled the passenger, until
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he discovered that the man was un-

conscious but alive. Not too sur-

prising, now that Jennings thought

about it. For a man with two broken

limbs, the engineer had performed a

formidable task.

He left the crewman for a moment,

and bent close to the amplifier. Hold-

ing his ear close, he could barely dis-

tinguish words.

He hesitated at the amplifier con-

trol, not sure of himself. Was it that

knob, or was it the next one? If he

were wrong, and he tuned to a different

frequency—or altered the angle of the

carrier beam—he might never regain

contact.

But he had to know. And then, on

second thought, he realized that he

could turn the knob back again as

easily as he turned it forward. He

twisted it ever so slightly, and the

cabin rang with the reverberations of

increased volume. Aiken groaned, but

remained unconscious.

“Come in Clipper 42-Y-17
—

”

the voice was repeating over and

over. That was this ship, Jennings ex-

ulted. Aiken had made contact. They’d

heard him, knew something was

wrong.

A wave of static drowned the voice

momentarily, and when it came back

again it was saying . . will be

alongside at approximately 2300 hours.

Can you hear me, 42-Y-17? Can

you— ” Again the voice faded, but

Jennings had heard enough. He turned

the volume back down, and looked at

his wrist to see the time—only to

discover that this time the watch was

inside his spacesuit.

He shrugged. What difference did

it make, anyway? 2300 hours could be

within the next few minutes, or late

tomorrow. But they were coming.

He turned his attentions to the

stricken engineer. Cautiously, gently

as possible in his cumbersome space-

suit, he got the man out of the pilot’s

seat and half-carried, half-dragged him

back to the power room where he did

his best to make him comfortable.

Then, helping himself to what he

hoped would be his last free meal, he

sat down again to wait.

THE END
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An ASF Factual Article
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Steel: An iron alloy . . used to be the definition. Now it's made of

a score of metals, and iron isn't the dominant one in some ofthose "steels.''

Iron is being displaced also in the Jobs steel used to monopolize.

BY WALLACE WEST

History can be written in terms of

the substitutes men have dreamed up,

on occasion, to replace the tools,

weapons, shelters, customs and even

the religions that served their fore-

fathers for ages. This evolution, prog-

ress, survival-of-the-fittest or what-

youmaycallit never has proceeded at

a steady pace. Neither has it been

motivated entirely by hunger: Time

after time whole peoples have starved

or allowed themselves to be massacred

rather than make some comparatively

slight adjustment to environment.

No, it has come by fits and starts as

though, ever so often Man has been

prodded by pure boredom—or mu-

tated genes—to change his surround-

ings in a great hurry.

Consider the time when man first

cracked an atom. . . . No, let’s start

with Act I of this extraordinary show

and consider the time when he first

cracked a skull. He climbed out of
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a tree, substituted semi-intelligible

grunts for emotional howls, found a

cave, built a fire, exchanged claw for

club—and fought his way to the top

of the animal kingdom so fast that

archeologists never have managed to

spot him on the way up. After that,

though, he sat around for several hun-

dred thousand years, chipping flints,

making his frowning Neanderthal

competitors say “uncle,” drawing

some pretty pictures on his cave walls

—but never discovering perspective

—

and only in recent times solving the

simple problem of putting a polish on

stone.

About eight thousand years ago

—

at the start of that heliolithic age

which Robert E. Howard loved to ro-

mance about—mankind exploded

again for no apparent reason. The
glaciers were receding and the weather

was warmer than it had been for eons.

Hunting and fishing must have pro-
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Of all the processes of Man's industry, none is more spectacular than that of making steel. From the

huge furnaces that turn out brooklets of steel onward, the processes are big, violent and spectacular.

vided a reasonably adequate food sup-

ply under those circumstances. It was

a time to take things easy. Instead,

in a fantastically brief period, men
learned to tame horses instead of eat-

ing them and invented the wheel to

make proper use of both animal and

water power.

These dawn men mastered the highly

complicated arts of irrigation and

agriculture. In Sumerian Mesopota-

mia they built the world’s first cities

out of sun-baked brick. They found

out how to smelt copper. And they be-

gan to pass on accumulated knowledge

from generation to generation by

means of picture writing.

Again there was a pause for refresh-

ment—comparatively short but prob-

ably the only period in history when

the whole world was at peace. Then,

around 2,000 B.C., the calm was shat-
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The robots of the steel Industry are big and powerful. A massive steel arm reaches into the blazing hearth

furnace to dump a load of scrap steel Into the melt; other "handfuls" wait to be picked up and dumped.

tered when bronze implements and the

alphabet were introduced.

As with most modern inventions,

there are many claimants for the honor

of being first with those ancient ones.

Palestine seems to have the inside

track with the alphabet although fur-

ther investigation may show that

Crete had it earlier. However that

may be, the new type of writing spread

like wildfire along the trade routes of

the world. Only the Chinese clung to

ideographs and that stubbornness had
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much to do with ending the pre-

eminence that China held in the an-

cient world.

Egypt, Crete, Asia Minor, Mesopo-

tamia, China or the land that is now

called Hungary may have given birth

to the genius who noticed that a little

tin mixed with copper made a tough,

strong metal that could be cast into

intricate shapes. (India takes full

credit for the discovery of brass, an

alloy of copper and zinc that has

many of bronze’s properties.)
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But only Hyperboreans, or Achae-

ans, of prehistoric Hungary grasped

one all-important fact: A sword made

of fire-hardened bronze held an edge

better than any weapon previously

forged. Whereupon they started an

invasion of the lush, semicivilized

lands to the south. Their forays con-

tinued for a thousand years until they

had conquered most of Greece, toppled

the towers of Troy and laid waste

mighty Crete. Savagery threatened to

engulf the known world.

Circa 1,000 B.C., when it seemed the

virile Hungarian wielders of wicked,

leaf-shaped bronze swords might

sweep across or around the Mediter-

ranean, another explosion occurred in

two widely-separated lands. The l\Ii-

noans of fire-blackened Crete in front

of the invaders and natives of Austria

and South Germany on their exposed

right flank learned how to substitute

plentiful iron for scarce copper, tin

and zinc.

They didn’t smelt ore as we do,

separating vast quantities of metal

from slag with lime flux and coke fuel

brought to white heat by blasts of air.

They built a charcoal fire over a

trench filled with red “paint rock.’’

They may have blown air into the

coals through long bones or wooden

tubes; this created a spongy hunk of

melted iron mixed with slag. Then

they "wrought” this sponge by beat-

ing most of the slag out of it wfith

hammers. They quenched the red-hot

metal in water or oil to give it a hard-

ness and toughness that put to shame

even the rare and then largely acci-

dental phosphor-bronzes. And shortly

the smiths of Gnossus in Crete and

Damascus in Syria got the hang of

packing wrought iron in pure carbon,

remelting it, and making steel that

equals some of the best modern alloys.

Credit for the first working of iron

in Crete—like most other scientific

and artistic achievements in the later

days of that mysterious island—is

given to a Greek DP named Daeda-

lus. Legend has it that this architect,

sculptor (and time traveler, could it

be?) committed a murder and had to

flee his native land. The last King

IMinos, w'ho was doing his best to

patch up the damage to his realm

that had been caused by the wars with

the Hyperboreans, hired Daedalus

to build an elaborate labyrinth on the

palace grounds.

To adorn the place, Daedalus made

some rather extraordinary bronze

statues; so extraordinary, in fact, that

he had to chain them to their pedestals

to keep them from running away!

When the Argonauts first appeared

off the coast of Crete, the sculptor

loosed one of his robot statues. It

licked Theseus, Hercules and the rest

of those Greek heroes singlehanded,

say the old chroniclers.

Next, the legends insist, Daedalus

found out how to work iron. Then,

over the protests of the king but with

the connivance of Queen Pasiphae,
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Across the page, aluminum is being poured into molds; here steel pours into an

open hearth furnace— 100 tons of incandescent metal in a giant’s bucket.

he almost emptied the royal treasury

in order to build a fire-breathing

monster for the labyrinth. (Could it

conceivably have been a steam power

plant to replace Crete’s slave power

that had been carried off by the north-

ern invaders? Hero, a Greek engineer

at Alexandria, built a steam turbine

of metal not too many years later. It

was never developed commercially,

probably because slave labor and ma-

chinery do not mix.)

86

For all his ingenuity, Daedalus

missed the one important point: Iron

weapons take a much sharper edge

than bronze ones do.

The Austrians of those days were

Celts and apparently as pugnacious

as their descendants. As soon as they

learned to work iron they whipped

up battle axes and such, smote their

Hungarian neighbors hip and thigh,

and took over the latter’s conquests

until such time as they could discover
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The aluminum industry has grown immensely, but It’s not on the same scale as steel. The

contrast in size and violence shows clearly in these two photographs of pouring molten metal.

Ireland. *

So the Argonauts or their Celtic

* Tliere had been a few iron weapons, tools and
ornaments knocking around the Mediterranean
area for thousands of years before this. Apparently
the art of working that metal had been discovered
and lost repeatedly due to poor communication and
the lack of accurate written records. Some early

wrought'iron swords became sacred objects because
of their extreme sharpness. It is likely they were
hammered out of chunks of meteoric nickel-iron.

King Arthur's first Excalibur—he had two magic
weapons, both called Excalibur, a corruption of the
Celtic “caladbolg” or “sword of heroes"— is a case
in point. The young king, you remember, pulled it

out of the middle of a black stone. It also is possible

that the second Excalibur, which rose out the waters
of a lake, is a reminder that iron weapons had to be
quenched or tempered to make them hold an edge.

successors came back to Crete armed

with iron weapons. IMen of bronze

could not stand against them. Gnossus

went up in smoke for the last time.

But, the Greek chroniclers are unani-

mous in agreeing, Daedalus whipped

up an airplane, or at least a glider, and

escaped to Sicily. (The ship he made

for his son, Icarus, caught fire and

crashed.)

A fantastic interpretation? It be-

comes even more remarkable when
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you realize that all of those stories

about Daedalus were recorded by

Greeks. The latter hated everything

remotely Cretan because, for several

millennia, the islanders had made it a

habit to raid the mainland and carry

off the prettiest Greek girls. Some day,

when a new Champollion appears to

translate the voluminous written rec-

ords of Crete as his predecessor did

Egypt’s hieroglyphs, the true story of

Daedalus may be told. It may well

make the adventures, inventions and

artistic achievements of Leonardo da

Vinci look pale.

But enough of speculation. The re-

mainder of this article will deal en-

tirely with hard facts—the harder the

better!

For a few centuries after 1,000 B.C.,

it looked as though the rapidly spread-

ing use of iron might usher in the

Golden Age men always had dreamed

of. Iron opened new vistas in every

direction, just as did the first dem-

onstration of atomic fission three

millennia later. But its use as an ef-

ficient tool soon was overshadowed by

its value as a weapon. Iron Age cul-

ture peaked in the clays of Pericles and

democratic Athens. Then it nose-

dived as the result of civil wars, bloody

conquests, the rise and fall of Roman
imperialism and the onset of the Dark

Ages.

Of course there was much banging

around, particularly after the advent

of Chinese gunpowder. Forgotten voy-
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ages of discovery by the Phoenicians,

Greeks, Carthagenians and Cretans

were duplicated in later ages. Con-

siderable scientific information was

accumulated but most of it lay, undi-

gested, in the libraries of Ale.xandria

and Constantinople. As a result of this

semistagnation, the average European

peasant of the fifteenth century lived

almost exactly as his ancestors had

done at the beginning of the Bronze

Age.

Then, around 1450, Gutenberg

touched off the next explosion by in-

venting movable type.

The coming of ine.xpensive, readily

accessible books began the greatest

change in all human experience. As

soon as they were able to compare

notes, alchemists became chemists,

physicists or physicians. When they

learned about the Arabic decimal sys-

tem, mathematicians no longer had to

spend four long years getting Ph.D.’s

in multiplication or division as they

had done during the Middle Ages

when they were still struggling with

Roman XCD’s. The world became

round again, for the first time since the

fifth century before Christ.

The industrial revolution started

after James Watt read about Hero’s

pioneer turbine and was encouraged

thereby to invent a reciprocating

steam engine.

But Watt’s engines and the ma-

chines they ran required unheard-of

amounts of iron and worth-its-weight-

in-gold-or-gems steel in their manu-
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Steel needs help to resist corrosion; tin plate is the standard co-operative metallic system. Tin lacks

strength, costs too much; steel is strong and cheap, but corrodes. With modern electroplating systems,

one side of this plate is heavily tinned, the other lightly tinned. The heavy plating goes inside the can!

facture. The cramped fingers of the

Fugger family and other middle Euro-

pean banker-monopolists eventually

were pryed loose from the steel busi-

ness and small foundries sprang up

all over. Everything hummed with

activity until

—

Wham!—the first in-

dustrial bottleneck developed. The

new foundries consumed so much char-

coal that they threatened to wipe out

every forest on the continent.

It was in 1543 that British ship-

builders w'arned Parliament the iron-

makers were robbing England of one

hundred thousand oak trees yearly,

enough to rebuild half the Royal

Navy. After fifteen years of debate the

lawmakers responded by forbidding

the cutting of oak within fourteen

miles of the coast or a navigable river.

And in 1585, with the Spanish Ar-

mada gathering below the horizon, the

panicked Parliamentarians made it

illegal to put up a furnace or even a

forge anywhere

!

Still the forests dwindled until the
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price of charcoal constituted half the

cost of making iron. Even at Saugus,

Massachusetts, where the first suc-

cessful American iron works was built

around 1644, the ironmasters fretted

over their wood supply.

A substitute was available but it

was many decades before anyone

stumbled upon it. In 1620, the year

the Pilgrims landed on Plymouth

Rock, an Englishman named Hugh
Grundy invented “the charking of

earth fuel”—and got one of the first

patents ever granted on this process

of making coke from coal. Not until

1708, however, did another English-

man, Abraham Darby, succeed in

smelting good cast iron from the new
fuel. Young Darby watched over his

primitive blast furnace at Coalbrook-

dale, in Shropshire, for six days and

nights while the test was being run.

When he finally saw molten iron flow

from the tap hole he “fell in a fit”

that contributed to his death a few

years later.

Darby’s coke-fired blast furnace is

a big boy now. It may cost between

nine and eleven million dollars, de-

pending on the amount of auxiliary

equipment used. Often nearly one

hundred feet high, it is a steel shell,

lined with heat-resisting brick and

capable of smelting one hundred to

three hundred tons of pig iron every

four or five hours.

Alternate layers of ore (1^ tons),

coke (1 ton) and limestone (3^ ton)

are fed in at the top of the furnace for
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each ton of iron to be made. Hot air

(4)/2 tons per ton of iron) is blown in

at the bottom.

The solid materials work their way
downward, growing hotter as they

continue. In the top half of the fur-

nace, gas from the coke takes oxygen

from the ore. Midway, the limestone

reacts with impurities in the ore and

coke to form a molten slag. Farther

down, the coke becomes a paste while

the iron turns into a porous mass and

finally into a liquid. .A,shes are ab-

sorbed by the slag while the iron picks

up silicon from the slag and carbon

from the coke.

At the bottom, the slag is drained

for conversion into cement or insulat-

ing material. The iron also is drained

and cast into pigs or is poured into a

mixer car resembling a huge thermos

bottle on wheels and delivered, white-

hot, to a steel mill. About ten per cent

of the nation’s pig iron is made into

castings. The rest is turned into steel.

It is difficult to realize today that,

prior to 1870, steel remained an ex-

pensive rarity. W'rought iron was the

aristocrat of working metals but it,

too, was scarce and costly because it

had to be “puddled” in small batches

by highly skilled operators. Substitute

processes of manufacture had to be

found if industrial progress were to

continue.

Once again, two inventors stepped

forward with different solutions. In

1856 Henry Bessemer unveiled his
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spectacular converter. And in 1867

another Englishman, Sir Charles Wil-

liam Siemens, completed his first

successful open hearth steel furnace.

Bessemer’s baby, which behaves

like a V-2 rocket taking off, became

the steel industry’s matinee idol de-

spite the fact that it had—and still

has—a number of serious faults. By
1866, converters were making eighty-

six per cent of the steel poured in

America. Hardly a week passed with-

out Harper’s Weekly or some other

popular magazine running a series of

lurid drawings showing the contrap-

tion going through its paces.

While the Bessemer is horizontal a

huge ladle half-fills the refractory-

lined steel retort with from five to

twenty-five tons of molten pig iron.

A whirlwind of air is forced through

the charge. As silicon and manganese

are oxidized sparks shower and ruddy

flames appear. At this, a skilled work-

man known as a “blower” who con-

trols the blast from a “pulpit” high

above, tilts the converter on its big

trunnions so that the flame is vertical.

The flames turn yellow as silicon

takes fire, then white as carbon is oxi-

dized. Carbon monoxide escapes with

a roar that lights the countryside for

miles. Then the flame drops, a warn-

ing to the blower that the iron itself

is about to catch fire. He reduces the

air pressure and pours pure steel into

a ladle. The show is over.

Despite the high jinks it performs,

the Bessemer has lost out to the more

prosaic open hearth furnace. Today
the latter makes about ninety per

cent of America’s steel while the con-

verter specializes in free-machining

steels and those used for some kinds

of wire and pipe.

One big reason why the open hearth

has grown in favor is that it can use

large quantities of scrap steel—and

scrap has become the lifeblood of the

industry. Because of this ability, to-

day’s junk becomes tomorrow’s lim-

ousine and the average furnace charge

is close to half scrap.

An open-hearth furnace resembles a

giant salad mixing bowl or an indoor

swimming pool for a salamander. A
70' by 20' basin is fed with lime and

compressed steel scrap by means of

a mechanical charger. This monster

thrusts its blunt head through various

small doors along one side of the fur-

nace, ignoring the roaring flames that

sweep back and forth over the charge.

Molten pig iron is charged from a

large ladle.

A melter, one of the few humans
in evidence, keeps close watch over

the seething batch by means of a re-

mote-control panel complete with a

television screen. Like a French chef

he takes frequent samples and adds

lime or other elements until he gets

exactly the analysis ordered by the

customer.

Twelve hours after cooking starts,

the open hearth is tapped by means of

a sort of bazooka that blows a neat hole

through a ceramic plug in the farther
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wall. As the steel pours out into a

ladle a workman shovels into it the

few pounds of alloying materials that

finally help determine whether the

metal shall be tough, brittle, “soft”

or diamond hard.

Sounds impressive, doesn’t it? The
fact is, however, that open hearth

furnaces are being improved continu-

ously. They are still too slow because

they work by the batch, instead of a

continuous procesSi And some ex-

perts think the temperature at which

they operate is so high that it reduces

the quality of the steel.

Extensive research is going on look-

ing toward development of a low tem-

perature, beltline method of making

steel. The difficulty is that untold

millions of dollars are invested in

open-hearth furnaces. It is going to

be mighty difficult to convince the

owners of steel company stock that

such a vast amount of capital should

be written off the books by junking

the old stand-bys for a new and un-

tried system.

A partial stop-gap answer to the

problem has been found in the elec-

tric furnace. Steels poured from this

comparatively new monster are the

thoroughbreds of the industry. The
reason for this is that the electrics

charge pedigreed scrap. Their produc-

tion is only seven per cent of the na-

tion’s total steel but they turn out the

bulk of bluebloods like stainless and

heat-resistants and alloys for bearings.

tools, magnets and jet engine parts.

Electric furnaces are drum-shaped

steel retorts set on rockers and pierced,

at the top, by carbon electrodes seven-

teen inches or more in diameter. Each
consumes enough power to meet the

electrical needs of thirty thousand

homes. Each produces more than one

hundred tons of the finest steel every

eight hours while using only small

quantities of America’s dwindling

iron ore supply.

Steel from the electrics, open hearths

and Bessemers is commonly cast into

ingots a foot and a half to a yard wide

and six feet high. Ingots are formed

in cast-iron molds and are, in general,

a howling nuisance. They cool from

the outside inward with the result that

their “skins” have different charac-

teristics from their interiors. They
shrink and develop holes or “pipes”

that have to be filled with more hot

metal or cut off in rolling and sent to

the scrap pile. They hold up produc-

tion while they repose in “soaking

pits.” There they are heated to 2200

degrees by oil or gas until they are of

uniform temperature throughout.

Three competing methods of avoid-

ing this bottleneck are being tested.

They involve continuous casting

through a bottomless, water-cooled

mold. Steel poured steadily into the

top is withdrawn at the bottom at the

same rate. Junked pipes and wasteful

delays are avoided.

At present the glowing ingots are

dragged from the pits by tongs and
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carried to a blooming mill, each riding

in an automatically controlled over-

grown perambulator. There they are

passed between steel rollers resembling

washing machine wringers until they

take the form of flat slabs or rec-

tangular billets. During the process

a billet measuring twenty-one inches

to a side may be compressed into an

8X8 bar. As many as fifteen passes

between the rollers, plus controlled

cooling by water jets, bring the billets

and blooms up to quality specifica-

tions.

The finishing mills take advantage

of the latest techniques. Billets can

be pressed into structural members
resembling T’s, U’s, I’s, Z’s, L’s, H’s

and other nonalphabetical shapes in

the twinkling of an eye. A glowing

slab creeps into one end of a quarter-

mile-long continuous hot strip mill

and comes screaming out of the other

end, faster than a man can run, re-

duced to a few thousandths of an inch

in thickness, trimmed, annealed and

all ready to be tin-plated. Even the

plating is done on the run in an elec-

trolytic bath that carefully deposits

more tin on the side of the plate that

will form the inside of the can than it

does on the one that will be outside.

Heavier sheets are stamped into intri-

cate shapes by mighty presses or, by

a new process, are form-drawn much

as a piece of paper can be curled by

drawing it over the edge of a table.

From the above it .might appear

that all is rosy in the multi-billion dol-

lar steel industry; the industry that

this year can supply each American

with about fifteen hundred pounds of

this precious metal. On the contrary,

steel is facing some tough problems.

It is constantly searching for new
sources of ore, coke and flux supply.

It is whipping up better alloys that

compete with plastics, aluminum and

newer metals. And it has to cut cor-

ners and reduce costs, a difficult job

because of the tremendous amounts

invested in gigantic plants.

First and foremost is the supply

problem. This country isn’t the raw

materials cornucopia it once was al-

though its metals consumption has

skyrocketed nearly two-thirds since

1940 and now equals that of all the

rest of the world. Coal has to be

screened of slate, washed and care-

fully blended before it is fit to be

coked for blast furnace use. The
fluorspar needed as flux for high-

quality alloys is becoming difficult

to obtain while the rich iron ores in

the Mesabi Range near Lake Superior

will last only a few more years.

The industry already has found

how to use low-grade magnetic taco-

nite ore by crushing it to powder and

baking it into mud balls.* It is learn-

ing how to use nonmagnetic taconite,

or jasper, of which there is an ex-

tremely large supply. It has pur-

chased ore fields in Labrador, Vene-

zuela and Liberia although it will be

* The process is known as beneficiation.
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some time before transport facilities

to those out-of-the-way places are

fully developed. It also is rationalizing

production as much as is humanly

possible, even though hand-operated

blooming and finishing mills still exist

side by side with the latest automatic

factories.

Steel’s achievements in the field of

research also are outstanding. They
have to be because of the squeeze on

nickle,* chromium molybdenum and

other alloying materials that has ex-

isted since the beginning of World

War II. Although few people realize

it, America is making extensive use of

National Emergency (NE) steels that

consume very small quantities of these

materials. The older high-alloy steels

go almost exclusively to the armed

forces.

NE steels are being produced in

sufficient quantity only because steel

researchers discovered, a few years

ago, that boron, the hard gray ele-

ment present in boric acid and 20

Mule Team Borax, could make alloy-

ing materials stretch. By dumping
a wheelbarrowful of the stuff into a

ladle holding one hundred fifty tons

of molten steel, a workman can save

almost two and a half tons of nickel,

about three-quarters of a ton of

chromium and nearly one-third of a

ton of molybdenum.

* The full name for this metal is Kupfernickel

—

Old Nick's copper. German miners gave it that tag
because they found it so hard to work in their primi-
tive forges. Cobalt, another alloying material, is

named after Kobold, a spiteful gnome miner.

Here’s how the percentages of al-

loying metals in steel of a given tough-

ness and hardenability can be re-

duced by adding boron

:

ALLOYING WITHOUT BORON
METAL BOKON .ADDED

Nickel 2,0 .4

Chromium .9 .4

Molybdenum .4 .1

The new ‘ ‘needled” or "hopped

up” steels are by no means perfect

but they will do. More than half a

million net tons of them were pro-

duced during the first nine months of

1952 although practically none was

made prior to 1951. What is even

nicer; no bottleneck can develop.

More than ninety-five per cent of the

world’s supply of boron is located

within the United States.

Up at the Massachusetts Institute of

Technology these days the Depart-

ment of Metallurgy is using some
three million dollars worth of equip-

ment to help the steel industry come
up with other wonders like boron.

The program makes use of the full-

time work of more than two hundred

graduate students, technicians, re-

search fellows and professors and has

an annual budget of nearly one mil-

lion dollars.

The project employs machines that

can measure impurities and alloying

elements in metals to within .00001

of one per cent. (They look and sound

like the gadget in Alec Guiness’ film,

94 .ASTOUNDING SCIENCE-FICTION



“The Man in the While Suit.”) Then

there is a Tinker Toy phantasy that

“draws” a three-dimensional diagram

of the crystalline structure in an alloy.

Right now the Department is con-

centrating on methods to reduce un-

wanted sulfur in steel. Professor John
Chipman, head of the center, and his

co-worker, Professor Nicholas Grant,

think that if aluminum chips or pel-

lets were injected into slag through

hot-air blowers near the bottom of a

blast furnace, pig iron sulfur might

take a nose dive. Another big project,

conducted by Professor Herbert Uh-

lig, is trying to find ways to reduce the

rust and other forms of corrosion that

cost this country between five and six

billion dollars a year. Uhlig thinks the

answer may lie in the thin layer of

mysterious oxide that forms on the

surface of stainless steel and acts as a

protective barrier against corrosion.

Research laboratories of various

steel companies also are hard at work

on new or better alloys, methods for

recovering hard-to-get manganese and

other products from slag, ways for

substituting oxygen for air in furnace

blasts, and similar production im-

provements. They know how to lick

creep, that strange tendency to be-

come distorted that steel displays in

the presence of extremely high tem-

peratures. They can make steam tur-

bines that run for years at peak tem-

peratures of well over 1,000° F. By
means of fantastic pressures they can

squirt hot or cold steel through dies

like toothpaste from a tube. They
have even developed a steel that will

permit electricity to flow through it

only along one prescribed path.

Yes, steel is sitting on top of the

world. But it is sitting on a tack—

a

tack made either of aluminum, mag-

nesium, titanium or plastic! Steel

production is going up, certainly, but

production of the newer metals and

synthetics is rising much faster. By
1975 they are expected to reach about

a third of steel’s volume. And after

that? Well, aluminum can be made
from mud, magnesium and titanium

from sea water, and plastics from saw-

dust or cornstalks. But there is only

so much iron ore in the world until

somebody finds a way of scraping the

green slime called glauconite off the

ocean’s shores or convincing plankton

that it should surrender the iron it

concentrates from sea water.

Up to about 1900, men had worked

only fourteen metals—copper, tin,

zinc, iron, lead, gold, silver, mercury,

antimony, arsenic, bismuth, nickel,

manganese and cobalt. Since then,

thirty others have come into com-

mercial use while at least thirty-five

others are being eyed as substitutes or

improvers for the dwindling old timers.

The smaller companies that have

sprung up to work the newcomers are

intent on taking the play away from

“big steel” and are going to be mighty

hard to beat in the years ahead. To
cite an example: International Nickel
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had found a way to by-pass the entire

steel-making process. By adding a

small amount of magnesium to brittle

pig iron it has made a ductile iron

which combines many of the best

qualities of wrought iron and steel.

Ductile iron is putting small foundries

back in competition with the big fab-

ricators. Production has jumped from

nothing in 1949 to one hundred thou-

sand tons last year. Its inventors

predict it will hit five million tons in a

few years and become America’s third

most important metal.

Right now, aluminum is America’s

second most important metal. By the

end of this year it will be running

nearly eight times above its 1940

production level and by 1955 should

be two million four hundred thousand

tons annually. Plants are going up all

over; extrusion processes are being

perfected; forge-tempered airplane

wing spars can now be tapered from

fifteen and one half inches on the

fuselage end to ten inches at the tip,

thus saving precious weight; electro-

plating processes make aluminum en-

gine pistons as hard as steel on the

surface; heat-treated, quenched and

refrigerated aluminum rivets are com-

peting with steel on construction

projects because they can be driven

cold, while aluminum curtain wall

panels are de rigeur for this year’s

skyscrapers. Finally, don’t ignore

lightweight aluminum “ invasion

pipe.” It can be transported by heli-

copter in twenty-foot lengths, dropped
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to the site of use and employed to

supply a mobile army or air force with

fuel, oil and water. In peacetime it

can, with equal facility, help farmers

fight a drought.

Magnesium? Well, it’s expected to

reach an annual production rate of

one hundred thirty thousand tons this

year. It is the lightest of structural

metals but it has a bad tendency to

corrode in salt air or under stress.

Much more work is needed on this

metal, particularly in view of the fact

that the supply is inexhaustible and

that it weighs one-third less than

aluminum. Chief source for magne-

sium is a compound recovered from

sea water by the use of lime. This

compound is then converted to mag-

nesium chloride with hydrochloric acid.

In eighty-five per cent concentration,

it is electrolyzed in a fused bath to

give the pure metal. Eight kilowatt-

hours of electricity are needed to

make one pound of magnesium metal.

While licking the magnesium bugs,

metallurgists also are turning their

attention to those willful sisters, ti-

tanium and zirconium. Titanium is

coming up in a great hurry—from

nothing in 1951 to twelve hundred

tons last year. By 1955 it is expected

to reach twenty-two thousand tons.

It is almost ideal for construction of

fast naval vessels, light ordnance, jet

planes and spaceships. It combines

strength with light weight, has a

very high melting point and resists
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corrosion except under one condition.

But disgusted engineers and work-

men wlio struggle to separate ductile

titanium from ilmenite and rutile-ore

sands in vacuum-arc furnaces under

inert helium atmospheres call it the

strumpet metal: It combines with

anything when hot! That is why it

still is very expensive and why it has

not fulfilled its early promise of mak-

ing perfect rotor blades for jet turbines

working at 2,000° F.

Much the same difficulty is encoun-

tered in dragging zirconium from its

ores. Zirconium is much in demand

by the Atomic Energy Commission

because it combines excellent corro-

sion resistance with high permeability

to slow neutrons. This metal is as

strong as steel but, like titanium,

weighs only two-thirds as much. It is

widely available. Its orthosilicate is

a diamondlike jewel called a zircon.

But, in its raw state, it clings madly

to hafnium and groans audibly when

efforts are made to separate the two.

And since hafnium readily absorbs

neutrons, it counteracts many of the

useful characteristics of its twin.

So far, refining has been done by

the batch, either in an atmosphere of

inert gas or in a high vacuum. Until

very recently the only prospect for

producing it in bulk seemed to be to

set up a refinery on the airless moon.

Now, one company believes it has

developed a system to obtain titanium

and zirconium compounds by elec-

trolysis. Another concern reports con-

tinuous refining, using the Kroll proc-

ess that feeds liquid zirconium—or

titanium—tetrachloride into a vessel

half-full of boiling magnesium.

The latter method works like this:

Zirconium ore mined in Florida is up-

graded or beneficiated to a carbide.

This is chlorinated to a tetrachloride.

At this point a secret AEG treatment

removes the hafnium and produces an

oxide. The latter is mixed with carbon

black and a binder and briquetted,

turned back into a tetrachloride and

doused in the boiling magnesium. For

every pound of magnesium used, one

pound of pure zirconium metal is

produced.

The work on titanium and zir-

conium has disclosed that a mere

fraction of one per cent of impurities

can change the properties of rarer

metals almost beyond recognition.

Several companies now are endeavor-

ing to produce ultra-pure hafnium,

lithian, columbium, et cetera, on the

theory that they may provide metal-

lurgical miracles. Others are working

with the so-called rare earths—which

aren’t rare at all but are found in

widely-dispersed form.

There’s germanium, for instance.

It can be recovered from ordinary

chimney smoke. In the form of tran-

sistor crystals it bids fair to revolu-

tionize the electronics business. If

those tiny transistors can be made

cheaply in bulk, and ij a way is found

to stabilize their characteristics and

reduce the number of rejects, radio
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sets can be as small as wrist watches

while TV receivers may be carried in

a coat pocket.

Lithium, the lightest metal known;

the plentiful silicones that among

their almost unknown characteristics

make lubricants that work equally

well at 100° above or 100° below zero

F.; uranium, that can produce power

to compete with coal selling at two

cents a ton; the ceramic-to-metal

—

cermet—bonds that stand up in the

hottest jet turbines—it would be im-

possible to even list all of them.

There are even more of the versatile

hydrocarbon compounds. Hundreds of

thousands are known to exist. A
few hundred have been isolated in the

laboratory. A tithe of that number

have been manufactured in commer-

cial quantities. Yet the number of

commercial solvents, types of syn-

thetic rubber and varieties of plastics,

paints, fertilizers, fabrics, insecticides

—and even perfumes—that can be

made from the few “domesticated”

mixtures of hydrogen and carbon run

into the thousands. The United States

petrochemical output has grown from

a puny four billion pounds in 1940

to seventeen billion pounds this year

and is expected to hit sixty-eight bil-

lion or so by 1963. Practically all of it

comes from crude oil, natural gas or

coal.

It might look to the layman as if

the human race could sit and relax

for a time once more, while the social
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sciences catch up with the achieve-

ments of physics, chemistry and en-

gineering. But those who have studied

the situation most—people like Hugh
Bennett, William Voigt, Louis Brom-

field, Henry Fairfield Osborn, Milton

Eisenhower and William S. Paley, to

name just a handful—are uneasy.

True, they see a period of prosperity

and plenty lasting until about 1975.

Then, if we haven’t blown ourselves

up with A, H, or Z bombs, they sug-

gest we’ll have to hustle out and be-

gin looking for substitutes for substi-

tutes! Many raw materials that are

just coming into use today will be

close to exhaustion within a quarter

century and some of the old standbys

may have become museum pieces.

What will the world be like one

hundred years or so ahead if we keep

chewing up metals, chemicals, soil,

water and so on at the present ever-

increasing rate? Volume IV of the

fascinating 1952 report by the Presi-

dent’s Materials Policy Commission

attempts to give a partial answer to

that question. First, it warns that the

United States will have become an

importer of tremendous quantities of

all kinds of goods. Then, it adds, the

nation will be depending more and

more upon its non-wasting assets such

as farm, forest and marine products;

solar, hydroelectric and tidal power

and such virtually inexhaustible met-

als as silicon and magnesium.

As the years pass it is logical to as-

sume that steel will be made from
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lower grade ores with higher and

higher percentages of scrap added.

(Allowing a can to rust may become a

serious crime, both because of the loss

of tin and steel.) Perhaps some way

eventually may be found to collect

the iron-bearing sludge and nodules

on the ocean bottom. If not, steel may
find itself faced with the toughest

kind of competition with newer ma-

terials.

The report forecasts that domestic

production of petroleum will start to

decline in the 1960s. Eventually, it

thinks, crude oil may be conserved for

use in petrochemicals and fine lubri-

cants while liquid fuels are synthe-

sized from our tremendous supplies

of shale, tar sands and low grade coal.

Or the coal may be burned right in

the ground to produce gas that can

be liquefied under pressure.

Atomic fission may provide about

a fifth of the world’s power until the

uranium runs out a century or so

hence. Then, unless the fusion of

hydrogen has become practicable,

more and more dependence will be

placed on sun power, tidal power and

warmth obtained from the earth it-

self by means of heat pumps.

Land and sea will be farmed with

equal intensity, particularly if the

world’s population keeps climbing at

the present rate. Eroded soil will be

rebuilt with synthetic resin condi-

tioners and with synthetic ammonium
nitrate and sulfate fertilizers made

from oil and coal. The weather will

be at least partially controlled to

get the greatest benefit out of rain-

fall, delay frosts, et cetera.

Forests will be allowed to grow

only the most useful varieties of trees

while chips, bark, sawdust and roots

will be made into chemicals, play-

woods or food.

Magnesium, vanadium, salt and

hundreds of other materials will be

extracted from sea water. The fresh

water obtained in the process is al-

most certain to be used in vast irriga-

tion projects. Such projects are be-

coming vital even now because of the

steady drop in the underground water

table all over the world.

Fishing and the collection of kelp

and other sea foods certainly will not

be done on the present wasteful hit-

or-miss basis. The TMPC report

thinks the sea itself may be fertilized.

But the greatest visible change in

the world of the not-so-distant future

may be its use of glass and other sili-

con products to make everything

from fabrics to highways; to replace

many structural metals and to coat

those that remain so they can resist

corrosion indefinitely. Such products

will remain as plentiful as the sands of

the sea. They may well provide the

substitutes to end all substitutes, the

shining ones that, in the end, will

make it forever unnecessary for man-

kind to creep back into the cave in

search of warmth and shelter.

THE END
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THE ANALYTICAL LABORATORY

Evidentl}^ we’re going over to the Leedham 10-point scoring system; a very

large percentage of the readers used it in reporting on the April issue, and the

May issue reports just beginning to come in also show a strong liking for it. I

myself feel it’s a valid system. But since it’s you folks who have to take the

trouble to use it, it’s for you to say whether it is used or not. The answer looks

like “Yes!”

My thanks—and the thanks of the authors—are due you also for the very

large increase in the votes beginning with the April issue. Since this department

is now not only the box score, but also the box office, the authors are most

naturally interested in a real vote; you determine what the author gets for his

yarn.

For newcomers: The magazine pays a normal a word rate for stories.

Yarns I think exceptionally good I’ll pay 4^ on. But if I underrate a story, and

the reader-vote shows it earned the bonus . . . my error, and the author gets

an extra check. (If I paid on one that you readers didn’t think earned it, the

author doesn’t have to pay back the bonus, just to settle that question! But it’ll

encourage me to make better predictions of reader response !)

So . . . here’s the score on the April issue.

Place Story A uthor Points

1. Mission of Gravity (I) Hal Clement 1.89

2. The Ant and the Eye Chad Oliver 2.61

3. Family Resemblance Alan E. Nourse 3.06

4. Settle to One Charles Dye 3.26

and

A pril Smith

5. Allegory' W. T. Powers 3.57

Hal Clement earned the bonus on Part I of “Mission of Gravity.”

Incidentally, I’m not going to indicate what stories I’ve paid a bonus on

before publication; I want your opinions. The fact that a story is illustrated on

the cover doesn’t prove I thought it would take first place; it proves I thought

it had the best cover-illustration possibilities of any story in that issue. Some
stories concern things that simply can’t be illustrated as a cover, no matter

how good the story is.

The Editor.
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MISSION

OF

GRAVITY

BY HAL CLEMENT

Conclusion. Under the violent

grip of seven hundred gravities,

at the south polar plateau, with

the goal in sight — Barlennan

was in position to drive a bargain!

Illustrated by van Dongen

SYNOPSIS

For the first lime in history, the

scientists of Earth and the planets of

nearby stars have acquired the oppor-

tunity to make studies of a really intense

gravitational field. The solitary planet

of the brighter component of the binary

star 61 Cygni has a mass some five

thousand limes that of Earth, but be-

cause it consists largely of degenerate

matter has a volume not much larger
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than that of Uranus. Ordinarily this

would mean a surface gravity of about

three hundred times that of Earth, and

for several similar worlds this has been

the case; but the 61 Cygni planet has

such an enormously rapid rotation rate

that, while its effective equatorial gravity

is only three limes that of Earth, the

extreme flattening gives it well over six

hundred G’s at the poles.

Recognizing the opportunity, the gov-

ernments of several planets pool re-

sources and construct a special research

rocket which will be capable of landing

in those polar regions without destruc-

tion, and load it with as much varied

apparatus as their scientists can devise.

Under remote control, the rocket lands

at the south pole of the giant planet,

presumably secures its data—but fails

to respond to the take-off signal. Some of

the data was telemetered, but some is on

records that must be physically recov-

ered; and no known living creature

can survive in the gravity of the polar

regions.

However, a station is built at the

equator to do what can be done; and

Charles Lackland, while conducting

xenological investigations near the dome,

encounters Barlennan, a native of the

world, which he calls Mesklin.

Barlennan is the captain and owner

of a tramp ship, half trader and,

Lackland suspects, half pirate, explor-

ing the almost unknown equatorial zone

of the world. He has beaxhed his ship,

the Bree, near the station for the season;

Mesklin is approaching periastron,
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which is also the northern hemisphere’s

midsummer, and the boiling of the cap

of frozen methane which has built up
around the northern pole during the

preceding four Earth-years creates tre-

mendous storms which render the seas

impassable. Lackland and Barlennan

form a friendship, partly because each

sees a chance of obtaining what he wants

from the other and partly because of

natural sympathy. The Mesklinite, over

a period of several weeks, learns a great

deal of Lackland’s language, and a

tentative agreement is reached whereby

Barlennan is to make the thirty-thou-

sand-mile voyage to the south pole, find

the grounded rocket, and transmit its

information by a specially designed

radio-television unit which the scientists

of the expedition devise to withstand

Mesklin’s cold, pressure, and gravity—
it is a solid block of material, using only

printed circuits, transistors, and similar

non-living parts. In return the expedi-

tion is to furnish weather predictions

for Barlennan until he returns to his

own country, thus enabling him to carry

safely a far larger cargo.

The trip cannot be started until the

beginning of spring in the southern

hemisphere, and in the interval it is

discovered through the examination of

photographs made from space that the

downed rocket is very awkwardly located

—an overland journey of several thou-

sand miles will be needed for the Bree’s

crew to reach it. Another body of “water ”

also reaches the south polar regions, and

a river feeding it passes within a few
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miles of Iheir goal; but no nauigable

passage to this second sea can be found

on the photographs. However, an in-

cident which occurs when Lackland and

Barlennan are exploring some miles

from the station gives the latter an idea.

The tank in which they were riding is

crippled, and the Earlhman’s cumber-

some armor makes it impossiblefor him

to reach the dome in the triple gravity;

but the crew of the Bree is able to tow

him back on a sled made ofmetalfrom the

wrecked tank. Barlennan now suggests

that a similar sled be made for his ship,

and towed to the other ocean by another

tank.

This proves feasible, as the ocean

extends into the low-gravity regions of

the equator where Lackland can survive

to operate the tank. The route is laid out

with the aid of more aerial photographs,

the sled constructed at the main expedi-

tion base on Toorey, Mesklin’s inner

moon, and ferried to the equatorial sta-

tion. As winter draws to a close, the Bree

is loaded aboard—the ship is only forty

feet in length, and easily carried by her

crew in their present near-weightless

environment—and the trip starts.

Barlennan, through a misunderstand-

ing of Lackland’s, has already had an

experience which has jarred out of him

the ingrained, conditionedfear of height

characteristic of all natives of his part

of the planet—a fear amply justified by

the savage gravitation under which they

live, which makes a fall of even half their

eighteen-inch body length almost cer-

tainly fatal. The very idea of a fall is

strange to them; in their land, an object

released at a height simply disappears,

to reappear almost simultaneously on

the ground below in a wellflattened state.

During the journey the crew is also

forced to defy this conditioning; while

trading in a strange city discovered en

route, they are attacked by the natives,

whose method of assault consists of roll-

ing large rocks from the hill completely

encircling the town. The only escape

for the Mesklinites is by jumping or

climbing to the tank’s roof; the vehicle

itself is saved by destroying with high-

explosive shells the only rock in a posi-

tion to do it serious damage. After this,

the Mesklinites become almost comically

defiant of their old fears, jumping and

climbing with what amounts to reckless-

ness and causes Barlennan some con-

cern.

The journey is continued, and is al-

most at its end when the tank encounters

an apparently insuperable obstacle—

a

cliff some sixty feet in height dropping

away ahead of them, and extending as

far as can be seen in either direction.

The tank cannot possibly negotiate such

a drop; and even in the relatively feeble

gravity of the equatorial zone sixty feet

is too muchfor the Mesklinites—andfor

their ship.

Further aerial reconnaissance indi-

cates that the cl iff extends much too far

in both directions to be rounded, but that

two rivers empty over its edge within

reasonable distance of the tank’s present

positicm. The travelers proceed to one of

these and, again at Barlennan’s sug-
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gestion, Ihe Bree is disassembled and

hoisted over the edge, together with her

crew. The ship is quickly put together

again by the river at the cliffs foot, and

launched. She proceeds on her way

alone, while Lackland, who has done all

he could on Mesklin’s surface, calls the

rocket to take him back to Toorey.

On the way downstream, Barlennan

encounters savages of his own species

and for the first time in his life sees a

canoe. He is deeply impressed with the

load-carrying powers of this strange,

hollow boat—the Bree is a collection of

rafts bound together to combine strength

withflexibility—and acquires one, dream-

ing of revolutionizing the maritime com-

merce of his nation.

Eventually he reaches the ocean and

heads south, guided and aided by weather

reports and predictions from above.

In sheltering from a storm in a group

ofislands near the seven-gravity latitude,

the crew encounters another nation of

their own species which has mastered

flight, to the intense surprise of the

watching scientists; Mesklin’s intense

gravity and hydrogen atmosphere had

made such a feat on the part of the

semi-civilized natives seem unlikely at

the very least. Barlennan learns much,

although the islands guard fiercely the

secrets of their gliders from the “bar-

barian ” visitors. He learns,for example,

of missile weapons, which are quite

impossible at his two-hundred-gravity

home latitude; the islanders drop spears

from their gliders, and also use cross-

bows. The Bree escapes with some
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difficulty after an official of the islanders

becomes convinced that the Bree’s crew

is deliberately spying. Resuming his

southward journey, Barlennan learns

why canoes are not used by his people;

the increasing gravity causes a corre-

sponding increase in pressure below

the ocean surface, and the canoe towing

behind the ship is crushed. Barlennan

is almost equally so some time later,

when the Bree, after reaching the south-

ern end of the ocean and ascending

the river to the point indicated by the

photographs and radio fixes as being

closest to the grounded rocket, finds her-

self at thefoot ofanother cliff. This one is

a fidl three hundred feet in height; and

three hundred feet in Mesklin’s polar

gravity corresponds to a vertical distance,

on Earth, of some thirty-five miles. The

rocket is somewhere beyond the top of

the cliff.

XV.

The change of mind that had so

affected the Bree’s crew was not

teniporary; the unreasoning, condi-

tioned fear of height that had grown

with them from birth was gone. They

still, however, had normal reasoning

power; and in this part of their

planet a fall of as much as half a

body’s length was nearly certain to be

fatal even to their tough organisms.

Changed as they were, most of them

felt uneasy as they moored the Bree

to the river bank only a few rods

from the towering cliff that barred
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them from the grounded rocket.

The Earthmen, watching in silence,

tried futilely to think of a way up the

barrier. No rocket that the expedition

possessed could have lifted itself

against even a fraction of Mesklin’s

polar gravity; the only one that had

ever been built able to do so was

already aground on the planet. Even

had the craft been capable, no human

or qualified nonhuman pilot could

have lived in the neighborhood; the

only beings able to do that could no

more be taught to fly a rocket than a

Bushman snatched straight from the

jungle. Two or three generations of

education could no doubt produce

Mesklinites fit for the task; but that

would be much too long to wait.

“The journey simply isn’t as nearly

over as we thought.” Rosten, called

to the screen room, analyzed the

situation rapidly. “There should be

some way to the plateau or farther

slope — whichever is present — of

that cliff. I’ll admit there seems to

be no way Barlennan and his people

can get up; but there seems to be

nothing preventing their going

around.” Lackland relayed this sug-

gestion to the captain.

“That is true,” the Mesklinite

replied. “There are, however, a num-

ber of difficulties. It is already getting

harder to procure food from the

river; we are very far from the sea.

Also, we have no longer any idea of

how far we may have to travel, and

that makes planning for food and all

other considerations nearly impossible.

Have you prepared, or can you pre-

pare, maps with sufficient detail to

let us plan our course intelligently?”

“Good point. I’ll see what can be

done.” Lackland turned from the

microphone to encounter several wor-

ried frowns. “What’s the matter?

Can’t we make a photographic map
as we did of the equatorial regions?”

“Certainly,” Rosten replied. “A
map can be made, possibly with a lot

of detail; but it’s going to be difficult.

At the equator a rocket could hold

above a given point, at circular

velocity, only six hundred miles from

the surface— right at the inner edge

of the ring. Here circular velocity

won’t be enough, even if we could

use it conveniently; even a parabolic

path would intersect the surface of

the planet, since the world’s curvature

is so small in the polar regions. We’d

have to use a hyperbolic orbit of some

sort to get short-range pictures with-

out impossible fuel consumption; and

that would mean speeds relative to the

surface of several hundred miles a

second. You can see what sort of

pictures that would mean. It looks as

though the shots will have to be taken

with long-focus lenses, at extremely

long range
;
and we can only hope that

the detail will suffice for Barlennan’s

needs.”

“I hadn’t thought of that,” ad-

mitted Lackland. “We can do it,

though; and I don’t see any alterna-

tive in any case. I suppose Barlennan
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could explore blind, but it would be

asking a lot of him.”

“Right. We’ll launch one of the

rockets and get to work. We can

rig some of the astronomical lenses

with film holders that already have

focal-plane shutters; that should give

scale enough.” Lackland gave the

substance of this conversation to

Barlennan, who replied that he would

stay where he was until the informa-

tion he needed was obtained.

“I could either go on upstream,

following the cliff around to the right,

or leave the ship and the river and

follow to the left. Since I don’t know

which is best from the point of view

of distance, we’ll wait. I’d rather

go upstream, of course; carrying food

and radios will be no joke otherwise.”

“All right. How is your food situa-

tion? You said something about its

being hard to get that far from the

ocean.”

“It’s scarcer, but the place is no

desert. We’ll get along for a time at

least. If we ever have to go overland,

we may miss you and your gun,

though. This crossbow has been noth-

ing but a museum piece for nine

tenths of the trip.”

“Why do you keep the bow?”

“For just that reason — it’s a good

museum piece, and museums pay good

prices. No one at home has ever seen,

or as far as I know even dreamed of,

a weapon that works by throwing

things. You couldn’t spare one of

your guns, could you? It needn’t
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work, for that purpose.” Lackland

laughed.

“I’m afraid not; we have only one.

We don’t expect to need it, but I

don’t see how we could explain giving

it away.”

Barlennan gave the equivalent of

an understanding nod, and turned

back to his own duties. He had much

to bring up to date on the bowl that

was his equivalent of a globe; the

Earthmen, throughout the trip, had

been giving him bearing and distance

to land in all directions, so he was

able to get most of the shores of the

two seas he had crossed onto the

concave map.

It was also necessary to see to the

food question; it was not, as he had

told Lackland, really pressing, but

more work with the nets was going

to be necessary from now on. The

river itself, now about two hundred

yards wide, appeared to contain fish

enough for their present needs, but

the land was much less promising.

Stony and bare, it ran a few yards

from one bank of the stream to end

abruptly against the foot of the cliff;

from the other, a series of low hills

succeeded each other for mile after

mile, presumably far beyond the

distant horizon. The wind came

steadily around the cliff from the left.

The cliff itself seemed to have been

pushed up bodily from below by the

cataclysmic natural forces always at

work in Mesklin’s interior, where
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pressures existed sufficient to keep a

good part of the planet’s mass in the

degenerate, enormously dense state

characteristic of white dwarf stars.

The rock of the escarpment’s face was

polished glass-smooth, as sometimes

happens even on Earth to the rocks

at the sliding edges of a fault. Climb-

ing it, even on Earth, would have

required the equipment and body

weight of a fly — on Mesklin, the fly

would have weighed too much. Vege-

tation was present, but not in any

great amount, and in the first fifty

days of their stay no member of the

Bree’s crew saw any trace of land

animal life. Occasionally someone

thought he saw motion, but each

time it turned out to be shadows cast

by the whirling sun, now hidden from

them only by its periodic trips beyond

the cliff. They were so near the south

pole that there was no visible change

in the sun’s altitude during the day.

It might easily have been possible

for hunting parties to become lost,

except for the presence of the towering

wall of stone that held them here.

As a landmark it was ideal, or almost

so; it would be visible from any hilltop

for many miles, until it merged with

the rising horizon— certainly much

farther than any hunters would go;

the only trouble would be the im-

possibility of determining from a

distance just what part of the level

cliff top was above the Bree’s position.

That, however, could also be solved;

parties could go out bearing either

definitely right or definitely left of

the line straight away from the barrier.

Then if they returned straight toward

it, they would know whether they

struck the river upstream or down
from the desired point. Barlennan

made sure this was understood by the

entire crew before he allowed anyone

to explore. Then, food more or less

assured and examination of the neigh-

borhood well under way, he settled

down to wait.

For the Earthmen, the time was a

little more active. Four of the expedi-

tion, including Lackland, manned the

rocket and dropped planetward from

the rapidly moving moon. From their

take-off point the world looked rather

like a pie plate with a slight bulge in

the center; the ring was simply a

line of light, but it stood out against

the background of star-studded black-

ness and exaggerated the flattening

of the giant world.

As power was applied both to kill

the moon’s orbital velocity and bring

them out of Mesklin’s equatorial plane

the picture changed. The ring showed

for what it was, but even the fact

that it also had two divisions did

not make the system resemble that of

Saturn. Mesklin’s flattening was far

too great for it to resemble anything

but itself— a polar diameter of less

than twenty thousand miles compared

to an equatorial one of some forty-

eight thousand has to be seen to be

appreciated. All the expedition mem-
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bers had seen it often enough now,

but they still found it fascinating.

The fall from the satellite’s orbit

gave the rocket a very high velocity,

but, as Rosten had said, it was not

high enough. Power had to be used

in addition; and although the actual

pass across the pole was made some

thousands of miles above the surface,

it was still necessary for the photog-

rapher to work rapidly. He was using

a very narrow angle lens, and took

several exposures on each pass; but

correlating them was still going to be a

job.

Three runs were actually made,

each taking between two and three

minutes for the actual photography

and many more for the whipping

j'ourney around the planet. They made

reasonably sure that the world was

presenting a different face to the

sun each time, so that the height of

the cliff could be checked by shadow

measurements on all sides; then, with

the photographs already fixed and on

one of the chart tables, the rocket

spent more fuel swinging its hyperbola

into a wide arc that intercepted

Toorey, and killing sp>eed so that too

much acceleration would not be

needed when they got there. They

could afford the extra time consumed

by such a maneuver; the mapping

could proceed during the journey.

Results, as usual with things Mesk-

linite, were interesting if somewhat

surprising. In this case, the surprising

fact was the size of the fragment of
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planetary crust that seemed to have

been thrust upward en bloc. It was

shaped rather like Greenland, some

thirty-five hundred miles in length,

with the point aimed almost at the

sea from which the Bree had come.

The river leading to it, however,

looped widely around and actually

contacted its edge at almost the op-

posite end, in the middle of the broad

end of the wedge. Its height at the

edges was incredibly uniform; shadow

measurements suggested that it might

be a trifle higher at the point end than

at the Bree’s present position, but

only slightly. There were no saw-

tooth shadows to indicate gaps in the

wall.

Except at one point. One picture,

and one only, showed a blurring

of the shadow that might be a gentler

slope. It was also in the broad end of

the wedge, perhaps eight hundred

miles from where the ship now was.

Still better, it was upstream — and

the river continued to hug the base

of the cliff. It looped outward at the

point where the shadow break existed

as though detouring around the rubble

pile of a collapsed slope, which was

very promising indeed. It meant that

Barlennan had sixteen or seventeen

hundred miles to go instead of fifty,

with half of it overland; but even the

overland part should not be over-

whelmingly difficult. Lackland said

so, and was answered with the sug-

gestion that he make a more careful

analysis of the surface over which
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his small friend would have to travel.

This, however, he put off until after

the landing, since there were better

facilities at the base.

Once there, microscopes and densi-

tometers in the hands of professional

cartographers were a little less en-

couraging, for the plateau itself

seemed rather rough. There was no

evidence of rivers or any other specific

cause for the break in the wall that

Lackland had detected; but the break

itself was amply confirmed. It was

apparently a cleft, narrower than

Lackland had thought, leading from

the inner plateau to the base; and at

its foot there was, as expected, a pile

of detritus that had diverted the

river on which the Bree had traveled.

The pile itself should have been

the product of a river, like the cleft

from which its material had pre-

sumably come; but no evidence of

such a stream could be found. Further-

more, there was no sign of liquid

anywhere on the plateau, and no

certain evidence of life in any form.

The densitometer indicated that the

center of the region was lower than

the rim, so that it was actually a

gigantic shallow bowl; but its depth

could not be determined accurately,

since there were no distinct shadows

across the inner portion. The analysts

were quite sure, however, that its

deepest part was still well above the

terrain beyond the cliffs.

Rosten looked over the final results

of the w'ork, and sniffed.

“I’m afraid that’s the best we can

do for him,’’ he said at last. “Per-

sonally, I w^ouldn’t have that country

on a bet even if I could live in it.

Charlie, you may have to figure out

some way to give moral support;

I don’t see how anyone can give

physical.’’

“I’ve been doing my best all along.

It’s a nuisance having this crop up

when we were so close to home plate.

I just hope he doesn’t give us up as a

bad job this close to the end; he still

doesn’t believe everything we say,

you know. I wish someone could

explain that high-horizon illusion to

his — and my — satisfaction; that

might shake him out of the notion

that his world is a bowl, and our claim

to come from another is at least fifty

per cent superstition on our part.”

“You mean you don’t understand

why it looks higher?” one of the

meteorologists exclaimed in a shocked

tone.

“Not in detail, though I realize the

air density has something to do with

it.”

“But it’s simple enough —

”

“Not for me.”

“It’s simple for anyone. You know

how the layer of hot air just above a

road on a sunny day bends sky light

back upward at a slight angle, since

the hot air is less dense and the light

travels faster in it; you see the sky

reflection and tend to interpret it

as water. You get more extensive
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mirages sometimes even on Earth,

but they’re all based on the same

thing— a ‘lens’ or ‘prism’ of colder or

hotter air refracts the light. It’s the

same here, except the gravity is

responsible; even hydrogen decreases

rapidly in density as you go up from

Mesklin’s surface. The low tempera-

ture helps, of course.”

“All right if you say so; I’m not a—” Lackland got no chance to finish

his remark; Rosten cut in abruptly

and grimly.

“Just how fast does this density

drop off with altitude?” The mete-

orologist drew a slide rule from his

pocket and manipulated it silently

for a moment.

“Very roughly, assuming a mean
temperature of minus one sixty, it

would drop to about one per cent of

its surface density at around fifteen

or sixteen hundred feet.” A general

stunned silence followed his words.

“And . . . how far would it have

dropped at . . . say . . . three hun-

dred feet?” Rosten finally managed to

get the question out. The answer

came after a moment of silent lip

movement.

“Again very roughly, seventy or

eighty per cent — probably rather

more.”
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Rosten drummed his fingers on the

table for a minute or two, his eyes

following their motions; then he

looked around at the other faces. All

were looking back at him silently.

“I suppose no one can suggest a

bright way out of this one; or does

someone really hope that Barlennan’s

people can live and work under an

air pressure that compares to their

normal one about as that at forty or

fifty thousand feet does to ours?”

“Maybe he doesn’t use the air as

we—” someone began.

“Of course he doesn’t; he reduces

unsaturated hydrocarbons with free

hydrogen. He still needs a certain

minimum concentration of hydrogen

to keep him supplied, and probably a

minimum pressure to get it into his

tissues. I’ll bet a large sum that it’s

not far below the concentration and

pressure he gets in his regular atmos-

phere. How about it, Charlie? You’re

no biologist, but you know Bar-

lennan.”

“I’m not sure.” Lackland frowned

in concentration, and Rosten bright-

ened a trifle. “There was some refer-

ence a long time ago to his staying

under water — excuse me, under

methane — for quite a while, and

swimming considerable distances. You
remember those river dwellers must

have moved the Bree by doing just

that. If it’s the equivalent of holding

breath or a storage system such as

our whales use, it won’t do us any

good; but if he can actually get a

fair part of the hydrogen he needs

from what’s in solution in Mesklin’s

rivers and seas, there might be some
hope.” Rosten thought for a moment
longer.

“All right. Get your little friend

on the radio and find out all he knows
himself about this ability of his.

Rick, look up or find out somehow the

solubility of hydrogen in methane at

eight atmospheres pressure and tem-

peratures between minus one forty-

five and one eighty-five Centigrade.

Dave, put that slide rule back in

your pocket and get to a calculator;

get as precise a value of the hydrogen

density on that clifftop as physics,

chemistry, math, and the gods of good

weathermen will let you. Incidentally,

didn’t you say there was a drop of

as much as three atmospheres in the

center of some of those tropical hur-

ricanes? Charlie, find out from Barlen-

nan whether and how much he and

his men felt that. Let’s go.”

The conference broke up, its mem-
bers scattering to their various tasks.

Rosten remained in the screen room

with Lackland, listening to his con-

versation with the Mesklinite far

below.

Barlennan agreed that he could

sw'im below the surface for long

periods without trouble; but he had

no idea how he did it. He did not

breathe anyway, and did not experi-

ence any feeling comparable to the

human sense of strangulation when he
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submerged. If he stayed too long

and was too active, the effect was

rather similar to sleepiness, as nearly

as he could describe it; if he actually

lost consciousness, however, it stopped

there; he could be pulled out and

revived as much later as anyone cared

as long as he didn’t starve in the

meantime. Evidently there was

enough hydrogen in solution in Mesk-

lin’s seas to keep him alive, but not

for normal activity. Rosten brightened

visibly.

“There is no discomfort of the sort

you suggest in the middle of worst

storms I have ever experienced,” the

captain went on. “Certainly no one

was too weak to hold on during that

one which cast us on the island of

the gliders— though we were in its

center for only two or three minutes,

of course. What is your trouble? I do

not understand what all these ques-

tions are leading to.”

Lackland looked to his chief for

permission, and received a silent nod

of affirmation.

“We have found that the air on

top of this cliff, where our rocket is

standing, is very much thinner than

at the bottom. We doubt seriously

that it will be dense enough to keep

you and your people going.”

“But that is only three hundred

feet
;
why should it change that much

in such a short distance?”

“It’s that gravity of yours; I’m

afraid it would take too long to explain

why, but on any world the air gets
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thinner as you go higher, and the

more the gravity the faster that

change. On your world the conditions

are a trifle extreme.”

“But where is the air at what

you would call normal for this world?”

“We assume at sea level; all our

measures are usually made from that

reference.” Barlennan was thoughtful

for a little while.

“That seems silly; I should think

you’d want a level that stayed put to

measure from. Our seas go up and

down hundreds of feet each year—
and I’ve never noticed any particular

change in the air.”

“I don’t suppose you would, for

several reasons; the principal one is

that you would be at sea level as long

as you were aboard the Bree, and

therefore at the bottom of the atmos-

phere in any case. Perhaps it would

help you to think of this as a question

of what weight of air is above you and

what weight below.”

“Then there is still a catch,” the

captain replied. “Our cities do not

follow the seas down
;
they are usually

on the seacoast in spring and any-

where from two hundred miles to two

thousand inland by fall. The slope of

the land is very gentle, of course, but

I am sure they are fully three hundred

feet above sea level at that time.”

Lackland and Rosten stared silently

at each other for a moment; then the

latter spoke.

“But you’re a lot farther from the
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pole in your country ... but no,

that’s quibbling. Even if gravity were

only a third as great you’d be experi-

encing tremendous pressure changes.

Maybe we’ve been taking nova pre-

cautions for a red dwarf.” He paused

for a moment, but the Mesklinite

made no answer. “Would you be

willing, then, Barlennan to make at

least an attempt to get up to the

plateau? We certainly will not insist

on your going on if it proves too hard

on your physical make-up, but you

already know its importance to us.”

“Of course I will; we’ve come this

far, and have no real reason to suppose

what’s coming will be any worse than

what’s past. Also, I want —” he

paused briefly, and went on in another

vein. “Have you yet found any way

of getting up there, or is your question

still hypothetical?” Lackland resumed

the human end of the conversation.

“We have found what looks like a

way, about eight hundred miles up-

stream from your present position.

We can’t be sure you can climb it;

it resembles a rock wall of very mod-

erate slope, but we can’t tell from

our distance how big the rocks may
be. If you can’t get up there, though,

I’m afraid you just can’t get up at

all. The cliff seems to be vertical

all around the plateau except for that

one point.”

“Very well, we will head upstream.

I don’t like the idea of climbing even

small rocks here, but we’ll do our

best. Perhaps you will be able to give

suggestions when you can see the way

through the vision sets.”

“It will take you a long time to get

there, I’m afraid.”

“Not too long; for some reason

there is a wind along the cliff in the

direction we wish to go. It has not

changed in direction or strength since

we arrived several score days ago.

It is not as strong as the usual sea

wind, but it will certainly pull the

Bree against the current — if the

river does not grow too much swifter.

They often do, of course, in their

upper reaches.”

“This one does not grow too much

narrower, at any rate, as far as you

will be going. If it speeds up, it must

be because it grows shallower. All

we can say to that is that there was no

sign of rapids on any of the pictures.”

“Very well, Charles. We will start

when the hunting parties are all in.”

“Have they found anything on

land yet?”

“A few small animals have been

netted, and some of the vegetation

had edible fruit or leaves. Our main

source of food is the river, though.”

“Any people — villages, cities, or

such like?”

“Not even lone wanderers. There

were places in the plant groves where

there should have been traces if any-

one at all was around, but nothing

of the sort was seen. The place could

support people, but doesn’t seem to.”

“All right. I was just wondering for

the sake of my ethnological friend.
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He’s rather disappointed, I think,

that you still have three vision sets in

your possession.”

“I’m rather surprised that we have

after those glider makers. I was

expecting that Reejaaren to confiscate

the lot as a fine if one of you had

spoken while he was aboard.”

“I’m sure you could have talked

him down to one. I’m surprised you

didn’t take one of their gliders with

you when you left.”

“I wanted to, but there really

wasn’t room on the ship.” The con-

versation ended on that note, and

Barlennan prepared to resume his

upstream journey.

One by one the parties came back

to the ship, all with some food but

none with anything interesting to

report. The rolling country extended

as far in all directions as anyone had

gone; animals were small, streams

scarce, and vegetation sparse except

around the few springs. Morale was

a trifle low, but it improved with the

news that the Bree was about to

travel again. The few articles of

equipment that had been disembarked

were quickly reloaded on the rafts,

and the ship pushed out into the

stream. For a moment she drifted

seaward, while the sails were being

set; then they filled with the strangely

steady wind and she bore up against

the current, forging slowly but steadily

into unknown areas of the hugest

planet man had yet attempted to

explore.
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XVI.

Barlennan rather expected the river

banks to become more barren as his

ship ascended the stream, but if any-

thing, the reverse was the case.

Clumps of sprawling, octopuslike

growths hugged the ground at either

bank, except where the cliff on his

left crowded the river too closely to

leave them room. After the first

hundred miles from the point where

they had waited several streams were

seen emptying into the main course;

and a number of the crewmen swore

they saw animals slinking among the

plants. The captain was tempted to

land a hunting party and await its

return, but two considerations de-

cided him against it.

One was the wind, which still blew

steadily the way he wanted to go;

the other was his desire to reach the

end of the journey and examine the

miraculous machine the Flyers had

set down and lost on the polar wastes

of his world. What he could learn

from that device would make him

superior to the canoe-makers and

glider-builders of the tropics, as well

as the more conventional races of the

middle latitudes.

As he had said, he could do just

about as he pleased, and not a living

creature on Mesklin would have the

ability to deny him. To do him justice,

he had no desire to embark on the

career of a super-criminal; what he

craved more was the adulation of
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the other members of his race. In

spite of their weird outer forms and

weirder body chemistry, the Mesk-
linites, as Lackland had said more
than once, were amazingly human.

As the journey progressed, the

captain grew more and more as-

tonished at the wind; he had never

before known it to blow steadily for

more than a couple of hundred days

in any direction. Now it was not

merely maintaining direction but was

turning to follow the curve of the

cliff, so that it was always practically

dead astern. He did not actually let

the watch on deck relax completely,

but he did not object when a man
turned his attention away from his

section of rigging for a day or so. He
himself had lost count of the number
of days since it had been necessary to

trim sails.

Several conversations with the hu-

man meteorologists failed to cast

light on the matter; they agreed, one

and all, that any wind on Mesklin

should be diverted so rapidly from

its original course by the planet’s

enormous rate of spin as to form a

cyclonic cell almost at once. This was,

in fact, the first place on the planet

where this had failed to happen. Of

course, the deflection in this case

should be toward the cliff; but even

so, atmospheric whirls that would

at least vary the speed of the wind

greatly should be forming. What
bothered them still more was the

energy source of the current; they

knew the heat output of 61 Cygni and
the reflecting power of Mesklin’s

surface, and could account for most
of the energy that struck the planet.

There was not enough, at this point

at least, to keep that wind going

against ground friction. As the days

went by they spent more and more

time in the screen room, discussing

the matter with each other and the

Mesklinites who had learned English.

The river retained its width, as the

Flyers had foretold; as they had also

intimated was possible, it grew shal-

lower and swifter. This should have

slowed the Bree down, and actually

did so; but not as much as it might

have, for the wind began also to

increase. Mile after mile went by, and

day after day; and the meteorologists

became frantic. Imperceptibly the sun

crept higher in its circles about the

sky, but much too slowly to convince

those scientists that it was responsible

for the increased wind force. It became

evident to human beings and Mesk-

linites alike that something about

the local physiography must be re-

sponsible
;
and at long last Barlennan

became confident enough to slip briefly

and land an exploring and hunting

party, sure that the wind would still

be there when he reembarked.

It was, and the miles flowed once

more under the Bree’s rafts. Eight

hundred nailes, the Flyers had said.

The current of the river made the

log indication much more than that,
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but at last the break that had been

foretold appeared in the wall of rock,

far ahead of them.

For a time the river flowed straight

away from it, and they could see it in

profile — a nearly straight slope, an-

gling up at about twenty degrees,

projecting from the bottom fifty feet

of the cliff. As they approached, the

course of the stream bent out away

from the wall at last, and they could

see that the slope was actually a fan-

shaped spill radiating from a cleft

less than fifty yards wide. The slope

grew steeper within the cut, but might

still be climbable; nO one could tell

unto they were close enough to see

what sort of debris composed the spill

itself. The first near view was en-

couraging; where the river touched

the foot of the slope, it could be seen

to be composed of pebbles small even

by the personal standards of the crew

members. If they were not too loose,

climbing should be easy.

Now they were swinging around to a

point directly in front of the opening,

and as they did so the wind at last

began to change. It angled outward

from the cliff, and its speed increased

unbelievably. A roar that had sounded

as a faint murmur for the last several

days in the ears of crewmen and

Earthmen alike now began to swell

sharply, and as the Bree came directly

opposite the opening in the rock the

source of the sound became apparent.

A blast of wind struck the vessel,

threatening to split the tough fabric
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of her sails and sending her angling

across the stream away from the wall

of rock. At the same instant the roar

increased to almost explosive violence,

and in the space of less than a minute

the ship was struggling in a storm

that vied with any she had encoun-

tered since leaving the equator.

It lasted only moments; the sails

had already been set to catch a

quartering wind, and they put enough

upstream motion into the ship’s path

to carry her across the worst of the

wind before she could run aground.

Once out of it, Barlennan hastily

turned his vessel to starboard and ran

her across the short remaining dis-

tance to shore while he collected his

wits. This accomplished, he did what

was becoming a habit in unfamiliar

situations; he called the Earthmen,

and asked for an explanation. They
did not disappoint him; the voice of

one of the weathermen answered

promptly, vibrant with the overtones

the captain had learned to associate

with human pleasure.

“That accounts for it, Bari! It’s

the bowl shape of that plateau! I

should say that you’d find it easier

to get along up there than we had

believed. I can’t see why we didn’t

think of it before!”

“Think of what?” The Mesklinite

did not actually snarl, but his puzzle-

ment showed clearly to the crew

members who heard him.

“Think what a place like that could

do in your gravity, climate, and
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atmosphere. Look: winter in the part

of Mesklin you know— the southern

hemisphere — coincides with the

world’s passage of its closest point

to the sun. That’s summer in the

north, and the ice cap boils off—
that’s why you have such terrific and

continual storms at that season. We
already knew that. The condensing

moisture — methane — whatever you

want to call it gives up its heat and

warms the air in your hemisphere,

even though you don’t see the sun for

three or four months. The temperature

probably goes up nearly to the boiling

point of methane — around minus

one forty-five at your surface pressure.

Isn’t that so? Don’t you get a good

deal warmer in winter?”

“Yes,” admitted Barlennan.

“Very well, then. The higher tem-

perature means that your air doesn't

get thin so rapidly with altitude—
you might say the whole atmosphere

expands. It expands, and pours over

the edge into that bowl you’re beside,

like water into a sinking soup plate.

Then you pass the vernal equinox,

the storms die out, and Mesklin

starts moving away from the sun.

You cool off— right? — and the at-

mosphere shrinks again
;
but the bowl

has a lot caught inside, with its surface

pressure now higher than at the

corresponding level outside the bowl.

A lot of it spills over, of course, and

tends to flow away from the cliff

at the bottom— but gets deflected

to the left by the planet’s spin. That’s

most of the wind that helped you
along. The rest is this blast you just

crossed, pouring out of the bowl at

the only place it can, creating a

partial vacuum on either side of the

cleft, so that the wind tends to rush

toward it from the sides. It’s simple!”

“Did you think of all that while

I was crossing the wind belt?” asked

Barlennan drily.

“Sure — came to me in a flash.

That’s why I’m sure the air up there

must be denser than we expected.

See?”

“Frankly, no. However, if you are

satisfied I’ll accept it for now. I’m

gradually coming to trust the knowl-

edge of you Flyers. However, theory

or no theory, what does this mean to

us practically? Climbing the slope in

the teeth of that wind is not going to

be any joke.”

“I’m afraid you’ll have to. It will

probably die down eventually, but

I imagine it will be some months

before the bowl empties— perhaps a

couple of Earthly years. I can’t even

make an educated guess, at this

point— I’d need measurements of

the wind speed, the size of the opening,

the volume of the basin, and a whole

set of air-pressure values scattered

all over the plateau itself. For all I

know, it may not finish before next

winter; almost certainly, now that I

think of it, it will go on until mid-

summer, when you’re farthest from

the sun. That’ll be the best part of

two Earth-years from now.
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“I think, if it’s at all possible for

you, Bari, it would be worth attempt-

ing the climb without waiting.”

The captain pondered this advice

for some time. His desire to reach the

rocket was unabated, of course; the

idea of waiting some sixty thousand

days for the wind to drop, with no

assurance that it would do so even

then, was far from encouraging. They

could hardly lose by trying; after all,

the wind merely added to the difficulty

— it was no danger. At the Rim, of

course, such a hurricane would pick

up a Mesklinite bodily and drive him

out of sight in seconds; but at the

Rim such a wind could never form,

since the air caught in the bowl would

have only a tiny fraction of its present

weight. That much even Barlennan

now had clear.

“We’ll go now,” he said abruptly

to the radio, and turned to give

orders to the crew.

The Bree was guided across the

stream — Barlennan had landed her

on the side away from the plateau.

There she was dragged well out of

the river and her tie lines secured to

stakes — there were no plants capable

of taking the desired load growing

this close to the landslide. Five sailors

were selected to remain with the ship

;

the rest harnessed themselves, secured

the drag-lines of their packs to the

harness, and started at once for the

slope.

For some time they were not both-
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ered by the wind; Barlennan had made
the obvious approach, coming up the

side of the fan of rubble. Its farthest

parts, as they had already seen, were

composed of relatively fine particles

•— sand and very small pebbles; as

they climbed, the rock fragments grew

constantly larger. All could under-

stand the reason for this; the wind

could carry the smallest pieces far-

thest, and all began to worry a trifle

about the size of the rocks they would

have to climb over in the cut itself.

Rocks that the wind they had felt

could not move when intensified by

its imprisonment between the walls

of the cut must be monsters indeed.

Only a few days were consumed in

reaching the side of the wall’s opening.

The wind was a little fresher here; a

few yards on, it issued from behind

the comer with a roar that made
conversation even harder as they

approached. Occasional eddies struck

them, giving a tiny taste of what

was to come; but Barlennan halted

for only a moment. Then, making

sure that his pack was close behind

him and securely attached to his

harness, he gathered himself together

and crawled into the full blast of

the wind. The others followed without

hesitation.

Even to beings equipped with Mesk-

linite vocal apparatus the sound was

deafening as the air currents sobbed

past their bodies and around the

scattered rocks. Their worst fears

failed to materialize; climbing indi-
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vidual boulders was not necessary.

Such huge fragments were present,

indeed, but the downhill side of each

was nearly covered by a ramp of finer

material that had been swept into the

relatively sheltered area by the ever-

lasting wind. The ramps overlapped

to a great extent, and where they did

not it was always possible to travel

across the wind from one to another.

Their way was tortuous, but they

slowly climbed.

They had to modify the original

idea that the wind was not really

dangerous. One sailor became hungry,

paused in what he thought was shelter,

and attempted to take a piece of food

from his pack; an eddy around his

sheltering rock, caused probably by

his very presence which disturbed the

equilibrium attained after months

and years of steady wind, caught in

the open container. It acted like a

parachute, snatched its unfortunate

owner out of his shelter and down the

slope. He was gone from sight in a

cloud of freshly disturbed, wind-lifted

sand in moments, and his fellows

looked away. A six-inch fall under

this gravity could kill; there would

be many such falls before their com-

rade reached the bottom. If by chance

there were not, his own hundreds of

pounds of weight would be scraped

against the rocks hard enough and

fast enough to accomplish the same

end. The survivors dug their feet in a

little farther, and gave up all thought

of eating before they reached the top.

Time after time the sun crossed

ahead of them, shining down the

cleft. Time after time it appeared

behind, blazing into the opening from

the opposite direction. Each time the

rocks about them lighted up under

its direct impact they were a little

farther up the long hill; each time,

they began at last to feel, the wind

was just a little less furious as it

roared past their long bodies. The

cleft was visibly wider, and the slope

gentler. Now they could see the cliff

opening out forward and to each

side; at last, the way ahead of them

became practically horizontal and

they could see the broad regions of

the upper plateau ahead.

The wind was still strong, but no

longer deadly; and as Barlennan led

the way to the left it decreased still

further. It was not sharply defined

here as it was below; it fed into the

cleft from all directions, but from

that very fact its strength decreased

rapidly as they left the cut behind

them. At long last they felt safe in

stopping, and all immediately opened

their packs and enjoyed a meal for

the first time in some three hundred

days — a long fast even for Mesk-

linites.

With hunger attended to, Barlennan

began to look over the country ahead.

He had stopped his group to one side

of the cut, almost at the edge of the

plateau, and the ground sloped down

away from him around nearly half the

compass. It was discouraging ground.
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The rocks were larger, and would have

to be traveled around — climbing any

of them was unthinkable. Even keep-

ing to one direction among them

would be impossible; no one could

see more than a few yards in any

direction once they surrounded him,

and the sun was utterly useless as a

means of guidance. It would be neces-

sary to keep close to the edge— but

not too close; Barlennan repressed

an inward shudder. The problem of

finding the rocket when they reached

its neighborhood would have to be

solved on the spot; the Flyers would

surely be able to help there. Perhaps

they could give him a radio signal

whenever the sun was in the right

direction, or something like that.

The next problem was food. There

was enough in the packs for a long

time— probably for the eight hun-

dred miles back to the point above

the Bree’s old halting place; but there

would have to be some means of

replenishing the supply, for it would

never last the round trip, or maintain

them at the rocket for any length of

time. For a moment Barlennan could

not see his way through this problem

;

then a solution slowly grew on him.

Fie thought it over from every angle,

and finally decided it was the best

that could be managed. Once settled

on details, he called Dondragmer.

The mate had brought up the rear

on the arduous climb, taking without

complaint the bits of sand loosened

by the others which had been hurled
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cruelly against him by the wind. He
seemed none the worse for the experi-

ence, however; he could have matched

the great Hars for endurance, if not

for strength. He listened now to the

captain’s orders without any show

of emotion, though they must have

disappointed him deeply in at least

one way. With his duties clear, he

called together the members of his

watch who were present, and added

to them half the sailors of the cap-

tain’s watch. Packs were redistrib-

uted; all the food was given to the

relatively small group remaining with

Barlennan, and all the rope except

for a single piece long enough to loop

through the harnesses of Dondrag-

mer’s entire company. They had

learned from experience —• experience

they had no intention of repeating.

These preliminaries attended to,

the mate wasted no time; he turned

and led his group toward the slope

they had just ascended with such

effort, and presently the tail of the

roped-together procession vanished

into the dip that led to the cleft. Bar-

lennan turned to the others.

“We will have to ration food strictly

from now on. We will not attempt to

travel rapidly
;
it would do us no good.

The Bree should get back to the old

stopping place well before us, but they

will have some preparations to make
before they can help us. You two who
have radios, don’t let anything

happen to them; they’re the only

things that will let us find out when
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we’re near the ship — unless someone

wants to volunteer to look over the

edge every so often. Incidentally,

that may be necessary anyway; but

I’ll do it if it is.”

“Shall we start right away, cap-

tain?”

“No. We will wait here until we

know that Dondragmer is back to

the ship. If he runs into trouble, we

will have to use some other plan,

which would probably require us to

go back down ourselves; in that case

it would be a waste of time and effort

to have traveled any distance, and

would cost time that might be valuable

in getting back.”

“I see.”

The party settled down to wait,

as comfortably as possible. Since the

bare ground was little if any harder

than the deck of the Bree where they

normally relaxed, this was little hard-

ship. None of them experienced any

distress from the air density, which

was fully as low as the Earthmen had

predicted. Rosten watched them for

minutes through one of the vision sets

which was looking out of a pack, and

finally turned away, shaking his head.

There was a lot about the Mesklinite

organism that needed research, and

that would probably be hard to ar-

range.

Meanwhile, Dondragmer and his

group reached the slope without diffi-

culty. They stopped just long enough

for the mate to make sure that all

harnesses were securely fastened at

regular intervals along the rope he

had brought; then he attached his

own at the rear, and gave the order

to start down.

The rope proved a good idea; it

was harder even for the many feet

of the Mesklinites to keep their

traction while heading downward

than it had been before. The wind

showed no tendency to pick anyone

up this time, since they had no packs

on which it could get a grip, but the

going was still awkward. As before,

everyone lost all track of time, and

all were correspondingly relieved when

the way opened ahead and they were

able to swing to the left out of the

wind’s path. They still found them-

selves looking down, of course, which

was extremely hard on Mesklinite

nerves; but the worst of the descent

was over.

Only three or four days were con-

sumed in getting down the rest of the

way and aboard the still waiting

Bree. The sailors with the ship had

seen them coming long enough in

advance to develop a number of

theories, mostly tragic in tone, con-

cerning the fate of the rest of the

party. They were quickly reassured,

and the mate reported his arrival to

the men on Toorey so that they could

relay the information to Barlennan

on the plateau. Then the ship was

dragged back to the river — a real

task, with a quarter of the crew miss-

ing and the full power of polar gravity
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to plaster the rafts to the beach —
but it was finally accomplished.

Twice the vessel hung up on small

pebbles that had not quite stopped

her going the other way
;
the first time

a sailor swam across the river with a

line which he fastened to a tree, and

the differential hoist was put to

effective use. The rig was left in place

after the first obstruction was cleared,

and was usable on the second with a

minimum of delay.

With the Bree once more afloat,

it was carefully salvaged
;
Dondragmer

spent much of the time on the down-

stream trip examining it. He already

knew its principles of construction well

enough to have made one without

help; but he could not quite figure out

just why it worked. Several Earthmen

watched him with amusement, but

none was discourteous enough to show

the fact— and none dreamed of spoil-

ing the Mesklinite’s chance of solving

the problem by himself. Even Lack-

land, fond as he was of Barlennan,

had long since come to the conclusion

that the mate was considerably his

captain’s superior in general intel-

ligence, and rather expected that he

would be regaling them with a sound

mechanical explanation before the

Bree reached her former stopping

place; but he was wrong.

As had already been pointed out

by the ethnology department, the

mate’s general background did not

include the concept of precise measure-

ment of other than linear quantities,

so that he was unable to form the

concept of ‘‘work” in the sense in

which physicists use the term. No
doubt his race in a very few genera-

tions — Lackland had heard that

before, and stopped worrying about

the matter. By this time, the ship

was almost to her destination, any-

way.

The position of the grounded rocket

was known with great accuracy; the

uncertainty was less than half a dozen

miles. Its telemetering transmitters—
not all the instruments had been of

permanent-record t)q>e— had con-

tinued to operate for more than an

Earth-year after the failure to answer

take-off signals; in that time, an

astronomical number of fixes had

been taken on the location of the

transmitters. Mesklin’s atmosphere

did not interfere appreciably with

radio, and the planet’s rate of rotation

was known to enough decimal places

to present a clock-operated street-

light control for the next five hundred
years, if anyone wanted to.

The Bree could also be located by
radio, as could Barlennan’s party;

it would be the job of the Earthmen

to guide the two groups together and,

eventually, lead them to the grounded

research projectile. The difficulty was

in obtaining fixes from Toorey; all

three targets were on the “edge” of

the disk as seen from the moon. Still

worse, the shape of the planet meant

that a tiny error in the determination

of signal direction could mean a dis-

crepancy of some thousands of miles

on the world’s surface; the line of the

antenna just about grazed the flattest

part of the planet. To remedy this,

the rocket that had photographed the

planet so much was launched once

more, and set into a circular orbit that

crossed the poles at regular intervals.

At first the idea had been to place

the orbit outside the outer ring; but

the pilot was good and crew willing,

and when finally set up the craft

threaded her way neatly through
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the narrow gap between the inner

and second ring. It could not stay

there indefinitely, of course; the same

gravitational forces from Toorey that

had swept the gap in the first place

would eventually deflect the ship to

the middle ring. However, she would

be safe for several months, which

should be long enough, even without

course corrections.

From this orbit, once it was ac-

curately set up, fixes could be taken

with sufficient precision on the tiny

transmitters that the Mesklinites were

carrying with them.

The ship that was their goal was no

longer transmitting, and its position

known only in terms of the arbitrary

co-ordinates that the expedition had

set up for use on the planet; so the

first thing the orbiting rocket did was

send a set of fix times and directions

to the satellite for the mathematicians

to work on. In comparatively short

order the relative positions of the

three objects came back; a little

later a revised map of the south

polar regions was transmitted, having

the arbitrary latitude and longitude

grid added to the topography and the

positions so far known carefully in-

dicated. From now on actual positions

could be figured in the rocket itself.

The problem became even simpler

when Dondragmer finally brought the

Bree to its former halting place and

established a camp. There was now a

fixed transmitter on the planet, and

this made it possible to tell Barlennan
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how much farther he had to go within

a minute or two of any time he chose

to ask. The trip settled down to rou-

tine once more—from above.

XVII.

For Barlennan himself it was hardly

routine. The upper plateau was as it

had seemed from the beginning; arid,

stony, lifeless, and confusing. He did

not dare go far from the edge; once

among those boulders direction would

quickly vanish. There were no hills of

any size to serve as landmarks, or at

least none which could be seen from

the ground. The thickly scattered

rocks hid everything more than a few

yards away, towering into the line of

sight in every direction except toward

the edge of the cliff. They could not be

climbed, in the hope of finding a better

viewpoint; the very smallest, except

for the almost solid paving of pebbles,

was nearly a foot in height, and in this

gravity not even the Mesklinites could

raise more than an inch or two of their

bodies from the ground at once. Also,

in spite of the loss of much childhood

conditioning, no one was really anxious

to find himself a foot off the ground.

Two dimensions, they felt, were

enough for anyone, except in weird

places like the Rim—and weirder ones

where the Flyers came from.

Travel itself was not too difficult.

The ground was level, except for the

stones; these merely had to be avoided.

Eight hundred miles is a long walk for
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a man, and a longer one for a creature

only eighteen inches long who has to
‘

‘ walk ” by rippling forward caterpillar

style; and the endless detours made
the actual distance covered much
more than eight hundred miles. True,

Barlennan’s people could travel with

considerable speed, all things con-

sidered; but much had to be con-

sidered.

The captain actually began to

worry somewhat about the food supply

before the trip was over. He had felt

that he was allowing a generous safety

margin when he first conceived the

project; this idea had to be sharply

modified. Time and again he anxiously

asked the human beings far above how
much farther he had to go; sometimes

he received an answer—always dis-

couraging—and sometimes the rocket

was on the other side of the planet and

his answer came from Toorey, telling

him to wait a short time for a fix. The
relay stations were still functioning,

but they could not be used to take a

directional reading on his radio.

It did not occur to him until the

long walk was nearly over that he

could have cut across among the stones

after all. The sun by itself, of course,

could not have served him as a direc-

tional guide; it circled the horizon

completely in less than eighteen min-

utes, and a very accurate clock would

be necessary to calculate the actual

desired course from its apparent direc-

tion. However, the observers in the

rocket could have told him at any

time w'hether the sun was in front of

him, behind him, or to a particular

side with respect to his desired direc-

tion of travel. By the time this oc-

curred to anyone, the remaining dis-

tance could be covered about as easily

by keeping the edge in sight
;
the cliff

was nearly straight between where

Barlennan then was and the rendez-

vous point.

There was still a little food, but not

too much, when they finally reached a

position where the Earthmen could

find no significant difference in the

positions of the radios. Theoretically,

the first thing to do should have been

to proceed with the next phase of

Barlennan’s plan in order to replenish

the supply of eatables; but actually

there was a serious step to be taken

first. Barlennan had mentioned it be-

fore the march began, but no one had

really considered the matter with any

care. Now it stared them in the eye.

The Earthmen had said they were

about as close to the Bree as they could

get. There should be, then, food only a

hundred yards below them; but before

they could take any steps toward

getting it, someone—and probably

several people—must look over the edge.

They must see just where they were in

relation to the ship; they must rig up

lifting tackle to bring the food up; in

short, they must look fully three hun-

dred feet straight down—and they

had excellent depth perception.

Acrophobia in a human being is

usually considered a nervous disorder;
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in a Mesklinite it is one of the marks

of a normal, healthy mind. The Bree’s

crew had always had it as much as any

of their fellows; their experiences at

the equator had not so much deprived

them of it as tied it in with the varia-

tions of their body weight. Without

weight, height was not dangerous
;
they

had learned that, and come to accept

it. Barlennan’s expressed fear that

they would forget the danger of height

when weight came back to them now

turned out to be unfounded. No one,

including the captain, felt the least

desire to go near the edge
;
anyone who

found himself within three feet of it

was visibly nervous over the fact. If

any of them had ever seen such a

thing as an overhanging cliff, they

would probably never have gone that

close

.

Still, it had to be done; and, even-

tually, it was done. Barlennan, as be-

fitted his position, set the example.

He went—not too rapidly, it must

be admitted—to the three-foot limit

and fixed his eyes on the low hills and

other terrain features visible between

him and the distant horizon. Slowly

he let his gaze wander downward to

closer and closer objects, until it was

blocked by the lip of rock directly

ahead of him. Without haste, he

looked back and forth, getting used to

seeing things that he could tell already

were below him. Then, almost imper-

ceptibly, he inched forward to take in

more and more of the landscape near

the foot of the cliff.
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For a long time it looked generally

the same, but he managed to keep his

attention principally on the new de-

tails he could see rather than the fear-

ful thing he was doing. At last, how-

ever, the river became visible, and he

moved forward almost rapidly. The
far bank was there; the spot where

most of the hunting parties had landed

after swimming across; from above,

even the branching and rebranching

trails they had left—he had never

realized that such things showed so

plainly from overhead.

Now the near bank could be seen,

and the mark where the Bree had been

drawn up before; a little farther—and

the Bree herself was there, not a bit

changed, sailors sprawled on her rafts

or moving slowly about the bank in

the neighborhood. For just an instant

Barlennan forgot all about height and

moved forward another body loop to

call out to them. That loop put his

head over the edge.

And he looked straight down the

cliff.

He had thought that being lifted to

the roof of the tank was the most

hideous experience—at first—that he

had ever undergone. He was never

sure, after this, whether or not the

cliff was worse. The mind has protec-

tion, like the fuses of electrical cir-

cuits; some memory records are shut

off and never replayed. Barlennan was

never sure just how he got back from

the cliff face, and he never asked his

men whether he had needed help.
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When he fully realized his surround-

ings once more he was a good, safe two

yards from the edge, still shaking and

uncertain of himself. It took days for

his normal personality and thinking

ability to resume course.

He finally decided what could—and

must—be done. He had been all right

merely looking at the ship; the trouble

had occurred when his eyes actually

had a line to follow between his own

position and that remote lower level.

The Earthman suggested this point,

and after thought Barlennan agreed.

That meant it was possible to do all

that was necessary; they could signal

the sailors below, and do any rope-

pulling needed as long as they did not

actually look down the cliff face itself.

Keeping heads a safe couple of inches

back from the rim was the key to

sanity—and life.

Dondragmer had not seen his cap-

tain’s head on its brief appearance, but

he knew that the other party had ar-

rived at the cliff top. He, too, had been

kept informed of its progress by the

Flyers. Now he and his crew began

examining the edge of the rock wall

above them with extreme care while

those above pushed a pack to the ex-

treme verge and moved it back and

forth. It was finally seen from below,

almost exactly above the ship; Barlen-

nan had noticed before giddiness over-

whelmed him that they were not ex-

actly in the righ t spot
,
and the errorhad

been corrected in showing the signal.

“All right, we have you.” Dondrag-

mer made the call in English, and it

was relayed by one of the men in the

rocket. An automatic relay that would

permit one of the ground sets to be

heard directly by the others was under

construction but not yet complete; the

sets themselves operated in different

channels for sound as well as vision.

The sailor above thankfully stopped

waving the empty pack, set it down

projecting slightly over the edge so it

could still be seen, and moved back to

a safe distance from the verge. Mean-

while the rope that had been brought

along was broken out. One end was

bent firmly around a small boulder,

Barlennan taking extreme pains with

this operation; if the rope were lost,

everyone on the plateau would almost

certainly starve to death.

Satisfied at last on this matter, he

had the rest of the cable carried close

to the edge; and two sailors began

carefully paying it over. Dondragmer

was informed of their state of progress,

but did not station anyone underneath

to take the end as it came down. If

anyone slipped above and the whole

coil went over, the point immediately

below could be rather uncomfortable,

light as the cable was. He waited until

Barlennan reported the line as com-

pletely paid out
;
then he and the rest

of the crew went over to the foot of the

cliff to find it. This was done without

too much trouble, though the line was

so thin as to be nearly invisible at any

distance— it was the same material
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that had interested Lackland at the

cliff thirty thousand miles to the north.

The extra rope had fallen into a

tight bundle on the hard ground.

Dondragmer’s first act was to cut off

the excess, straighten it out, and meas-

ure it. He had a very accurate idea

now of the height of the cliff, for during

the long wait he had had time to do

much careful checking of shadow

lengths. The Earthmen had offered

to show him how the height could be

measured in that way, and had been

quite surprised to find that he already

knew the method. Then they remem-

bered that his people had sufficiently

accurate surveys to have detected the

curvature of Mesklin’s surface—even

if they did have it curving the wrong

way—and the surprise vanished.

The excess rope proved to be insuffi-

ciently long to reach again the full

height of the cliff
;
so the mate obtained

another length from the Bree, made

sure it was long enough, attached it

to the section hanging from the cliff

top, and informed the Earthmen that

Barlennan could start pulling up.

It was a hard job, but not too hard

for the powerful beings at the upper

end
;
and in a relatively short time the

second rope was at the top of the cliff

and the worst fears of the captain were

eased. Now if a cable were dropped

they at least had a spare.

The second load was very different

from the first, as far as ease of hoisting

went. It was a pack loaded with food.

weighing about as much as one of the

sailors. Normally a single Mesklinite

could not lift such a weight anywhere

near this part of the planet, and the

relatively small crew with Barlennan

had their work cut out for them. Only

by snagging the rope around a conven-

ient boulder and taking frequent rests

did they finally manage to get the load

up to and over the edge, and when it

was done the rope showed distinct

signs of wear all along its length from

contact with the boulder as well as

the cliff edge itself. Something obvi-

ously had to be done, and while he and

his group were celebrating the end of

the strict food rationing Barlennan

decided what it would have to be. He
gave the appropriate orders to the

mate after the feast.

The next several loads, in accord-

ance with Barlennan’s instructions,

consisted of several masts and spars,

more rope, and a number of pulleys of

the sort they had used previously in

lowering the Bree over the cliff at the

distant equator. These were used to

construct a tripod and hoist arrange-

ment similar to what they had used

before—very gingerly, since the pieces

had to be lifted into position for lash-

ing and the old prejudice against hav-

ing solid objects overhead was present

in full force.

Since the Mesklinites could not

reach far from the ground now any-

way, most of the lashing was done with

the pieces involved lying flat
;
the as-

sembly was then pried up into posi-

.
ASTOUNDING SCIENCE-FICTION128



tion with other spars as levers and

boulders which had been laboriously

rolled to convenient locations as ful-

crums. A similar team of men, working

under their natural conditions, could

have done a corresponding job in an

hour; it took the Mesklinites many
times as long—and none of the watch-

ing Earthmen could blame them.

The tripod was assembled and

erected well back from the edge, then

inched laboriously into position as

close to that point as could be man-

aged and its legs propped in place with

small boulders which the watching

men classed mentally as pebbles. The
heaviest of the pulleys was attached

to the end of a mast as firmly as pos-

sible, the rope threaded through it,

and the mast levered into position so

that about a quarter of its length

projected over the abyss past the sup-

porting tripod. Its inner end was also

weighted in place with the small

stones.

Much time was consumed in this

work, but it proved worth white.

Only a single pulley was used at first,

so the hoisting crew still had their

load’s full weight to handle; but the

friction was largely eliminated, and a

cleat attached to the inner end of the

mast simplified the holding problem

while the crew rested. Also, the in-

creased speed made possible by the

reduced friction encouraged smaller

individual loads. The differential pul-

ley was not employed at first, since

it would have had to be reset over two

hundred times in raising a burden the

height of the cliff; but both Barlennan

and his mate kept it in mind as a pos-

sibility if some very large object that

could not be divided into several loads

had to be raised. Neither worried

about the strength of the rope; and

Lackland, who had seen the results of

tests run on the sample he had ob-

tained, did not worry either. He in-

tended to discuss that rope with

Barlennan at some more suitable op-

portunity.

Load after load of supplies came up,

while the crew below hunted and

fished endlessly to keep the stream

flowing. The area around the hoisting

tackle began to take on a settled ap-

pearance; indeed, most of the sailors

found time between spells at the rope

to erect inch-high walls of pebbles

around selected areas of their own so

that the neighborhood came gradually

to resemble more than slightly one of

the cities of their own land. No fabric

was available for roofs—or rather,

Barlennan wasted no effort bringing

any up from below—but in other

respects the enclosures were almost

homelike.

The supplies on hand were already

more than one person could conven-

iently carry
;
Barlennan planned to es-

tablish caches along the route to the

rocket. The journey was not expected

to be as long as from the cleft they

had climbed, but their stay at the site

of the crippled machine would be
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long, and every provision to make it

safe was to be taken. Actually,

Barlennan would have liked a few

more men on the plateau, so that he

could leave some at the hoist and take

others with him; but there were cer-

tain practical difficulties connected

with that. For another group to travel

up to the cleft, climb it, and come

back to their present station seemed

too lengthy a job; nobody liked to

think of the alternative, which was to

haul people up on the hoist as they had

gone down earlier with the Bree.

Barlennan, of course, did think of this;

but an experiment on the part of one

of the crew made it a difficult subject

to broach.

That individual, after getting his

captain’s approval—Barlennan regret-

ted giving it later—and having the

crewmen below warned away, had

rolled a bullet-sized pebble to the

edge of the cliff and given it a final

shove. The results had been interest-

ing, both to Mesklinites and Earth-

men. The latter could see nothing,

since the only view set at the foot of

the cliff was still aboard the Bree and

too distant from the point of impact

to get a distinct view; but they heard

as well as the natives. As a matter of

fact, they saw almost as well
;
for even

to Mesklinite vision the pebble simply

vanished. There was a short note like

a breaking violin string as it clove the

air, followed a split second later by a

sharp report as it struck the ground

below.
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Fortunately it landed on hard,

slightly moist ground rather than on

another stone
;
in the latter case, there

would have been a distinct chance of

someone’s being killed by flying

splinters, though all had withdrawn

to a relatively safe distance—they

assumed. The impact, at a speed of

approximately a mile a second, sent

the ground splashing outward in a

wave too fast for any eye to see while

it was in motion, but which froze

after a fraction of a second leaving a

rimmed crater surrounding the deeper

hole the missile had drilled in the soil.

Slowly the sailors gathered around,

eying the gently steaming ground;

then with one accord they moved a

few yards away from the foot of the

cliff. It took some time to shake off

the mood that experiment engendered.

Nevertheless, Barlennan wanted

more men at the top; and he was not

the individual to give up a project for

fear it might not work. He came out

with the proposal of an elevator one

day, met the expected flat silence, but

continued to revert to the subject at

regular intervals as the work went on

.

As Lackland had long since noted, the

captain was a persuasive individual.

It was a pity that the present job of

persuasion was done in the native

language, for the men would greatly

have enjoyed hearing Barlennan’s re-

markably varied and original ap-

proaches and seeing his listeners go

from utter refusal to consider, through

ASTOUNDING SCIENCE-FICTION



unsympathetic listening, to grudging

consent. They never became enthu-

siastic partisans of the idea, but

Barlennan did not expect miracles

anyway.

Actually, it is very likely that his

success was not entirely due to his

own efforts. Dondragmer badly

wanted to be among those present

when the rocket was reached; he had

been extremely unhappy at being

ordered back down with the group that

returned to the ship, though his in-

grained dislike of people who argued

against orders had prevented his al-

lowing his feelings to show. Now that

there seemed to be a chance to get

back to the active group, as he looked

on it, he found it much easier than

might otherwise have been the case

to persuade himself that being pulled

up a cliff on the end of a rope really

wasn’t so bad. In any case, he re-

flected, if the rope broke he’d never

know it.

He therefore became a disciple of

the captain’s views among the sailors

at the bottom of the cliff; and as they

realized that their senior officer in-

tended to go first, and actually seemed

to want to go, much of their natural

sales resistance disappeared. The au-

tomatic relays had now been com-

pleted, and Barlennan could talk di-

rectly to the other group, so his full

strength of personality could also

come into play.

The upshot was that a small wooden

platform was constructed with a low.

solid railing—Dondragmer’s inven-

tion—that would prevent anyone

from seeing down once he was inside.

The whole arrangement was supported

in a rope sling that would hold it in a

horizontal position; this was a relic of

the previous hoisting experience at

the equator.

The platform, all ropes and knots

carefully tested by a tug-of-war that

greatly interested the human specta-

tors, was dragged over beneath the

hoist and attached to the main rope.

At the request of the mate, some slack

was given from above and the last

knot tested in the same fashion as the

others; satisfied that all was secure,

Dondragmer promptly climbed onto

the platform, put the last section of

railing in place, and gave the signal to

hoist. The radio had been dragged over

from the ship; Barlennan heard the

mate directly. He joined his crew at

the rope.

There was practically no swinging,

anyway; Dondragmer remembered

how uncomfortable that had been the

last time he had been on such a de-

vice. Here the wind, though still

blowing steadily along the cliff, was

unable to budge perceptibly the pen-

dulum of which he was a part; its

cord was too narrow to furnish a grip

for air currents, and the weight of its

bob too enormous to be easily shifted

by them.

This was fortunate not merely

from the point of view of comfort
;
if a

swing had started from any cause, its
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period would have been around half a

second at the start and decreased as

he ascended to a value that would

have amounted to nearly sonic vibra-

tion and almost certainly pulled the

structure at the top from its founda-

tions. The only reason the Mesklinites

had not found this out already from

experience was that the rope on its

way down was held so nearly vertical

by the gravity that any swing begun

as its next load lifted and tried to cen-

ter under the pulley was completely

negligible.
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Dondragmer was a being of straight-

forward, practical intelligence, and

he made no attempt to do any sight-

seeing as he ascended. On the con-

trary, he kept his eyes carefully

closed, and was not ashamed to do so.

The trip seemed endless, of course;

in actual fact, it took about six days.

Barlennan periodically stopped pro-

ceedings while he inspected the hoist

and its anchorage, but these were al-

ways sound. The weight of stones now
piled about the legs of the tripod and

on the rear end of the supporting mast
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considerably exceeded that of the

present load, anyway.

At long last the platform appeared

above the edge of the cliff and its sup-

porting sling reached the pulley, pre-

venting any further elevation. The

edge of the elevator was only an inch

or so from the cliff; it was long and

narrow, to accommodate the Meskli-

nite form, and a push on one end with

a spar sent the other swinging over

solid ground. Dondragmer, who had

opened his eyes at the sound of voices,

crawled thankfully off and away from

the edge.

The watching Lackland announced

his safety even before Barlennan

could do so to the waiting sailors be-

low, and his words were at once

translated by one who knew some

English. They were relieved, to put

it mildly; they had seen the platform

arrive, but could not tell the con-

dition of its passenger. Barlennan took

advantage of their feelings, sending

the lift down as fast as possible and

starting another passenger up.

The whole operation was completed

without accident; ten times in all, the

elevator made its trip before Barlen-

nan decided that there could be no

more taken from below without

making the supply job of those who

remained too difficult. Actually, he

may have been influenced by other

factors
;
he was not sorry to be able to

ease the tension which inevitably ac-

companied the hauling of a friend

through a hundred yards of empty

air. It had been harder on him and his

crew than those below, in one way
;
the

operators of the elevator could not see

just how much farther they had to go,

and the amount of rope coiled behind

them gave only a rough idea. Each

time the platform rose suddenly into

view it brought with it an indescrib-

able surge of relief.

The tension was over now, however,

and once again a feeling that they

were in the final stages of the mission

spread through Earthmen and natives

alike. Men were ready
;
food was ready

for the start, and provision for its

replenishment from the river below

had been made; the rocket circling in

free fall beyond the atmosphere was

ready to supply what guidance it

could. Rosten was holding in his im-

patience with considerable effort,

though Barlennan did not know that.

The captain simply made sure that all

was ready, selected the group that was

to remain to handle the hoist, ordered

packs attached to harnesses, and called

the Earthmen for instructions. The

men were ready.

“If you’ll wait about two minutes,

Bari,” Lackland relayed the informa-

tion given him by one of the compu-

ters, “the sun will be exactly on the

direction line you should follow.

We’ve warned you that we can’t pin

the rocket down closer than about six

miles; we’ll guide you into the middle

of the area that we’re sure contains

it, and you’ll have to work out your
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own search from there. If the terrain

is at all similar to what you have

where you are now, that will be rather

difficult, I fear.”

“You are probably right, Charles;

we have had no experience with such

matters. Still, I am sure we will solve

that problem; we have solved all

others—frequently with your help, I

confess. Is the sun in line yet?
”

“Just a moment—there! Is there

any landmark even reasonably distant

which you can use to hold your line

until the sun comes around again?”

“None, I fear. We will have to do

the best we can, and take your correc-

tions each day.”

“That’s a bit like dead reckoning

where you don’t know the winds or

currents, but it will have to do. We’ll

correct our own figures every time we

can get a fix on you. Good luck!”

XVIII.

Direction was a problem, as all con-

cerned found out at once. It was

physically impossible to maintain a

straight line of travel; every few yards

the party had to detour around a

boulder that was too high to see or

climb over. The physical structure of

the Mesklinites aggravated the situa-

tion, since their eyes were so close to

the ground. Barlennan tried to make

his detours in alternate directions, but

he had no means of checking accu-

rately the amount of each one. It was

a rare day when the direction check
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from the rocket did not show them to

be twenty or thirty degrees off, usu-

ally to the left. Lackland transmitted

the last fact to Toorey for Rosten to

play with
;
it might keep his mind off

his other troubles.

About every fifty days a check was

made on the position of the transmit-

ter—there was only one moving now;

another had been left with the group

at the hoist—and a new direction

computed. High-precision work was

required, and occasionally some doubt

was felt about the accuracy of a given

fix. When this happened Barlennan

was always warned, and left to his

own discretion. Sometimes, if the

Earthmen did not sound too doubtful

of their own work, he would go on;

at others, he would wait for a few days

to give them a chance for a better fix.

WhOe waiting he would consolidate

his position, redistributing pack loads

and modifying the food rations when

it seemed necessary. He had hit upon

the idea of trail blazing almost before

starting, and a solid line of pebbles

marked their path from the edge. He
had the idea of eventually clearing all

the stones from a path and heaping

them on each side, thus making a

regular road; but this would be later,

when trips back and forth between the

grounded rocket and the supply base

became regular.

There was still no plant or animal

life, and no moisture. The latter fact

would have made the place impene-

trable to human beings equipped as
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were the Mesklinites, but the food the

latter ate supplied much of the mois-

ture the caterpillarlike bodies needed

and Barlennan’s people kept on.

The fifty miles passed slowly under

their many feet, but pass it finally did.

The men, as Lackland said, had done

all they could; to the best of their

ability to measure, Barlennan should

now be standing beside the stranded

machine. Both the vision set and the

captain’s voice clearly informed him

that no such state of affairs existed,

which did not surprise him at all.

“That’s the best we can do, Bari.

I’ll swear, knowing our math boys,

that you’re within six miles of that

gadget, and probably a good deal less.

You can organize your men better

than I for a search which will have a

minimum chance of losing any of

them and a maximum chance of find-

ing what we want
;
I won’t try to inter-

fere there. Anything we can do we

certainly will, but I can’t imagine

what it might be at this point. How
do you plan to arrange matters?”

Barlennan paused before answering.

A six-mile circle is an appalling area

to search when visibility averages

three or four yards. He could cover

territory most rapidly, of course, by

spreading out his men; but that

raised to the point of near certainty

the chance of losing some of them.

They had already tried using voice as

a directional guide, and found that the

larger boulders produced such a

multiplicity of echoes as to render the

method nearly useless even for fur-

nishing a single direction line; with

sailors all around, there would be no

hope of guiding any one in the right

direction if he became confused. He
put this point up to Lackland.

“The rocket itself is about twenty

feet tall,” the man pointed out. “For

practical purposes your vision circle is

therefore larger than you say. Your

point about echoes is certainly true;

I heard your experiments, as you say.

If you could only get up on one of

those larger boulders you’d probably

see the ship from where you are—
that’s what’s so annoying about the

whole situation.”

“Of course; but we can’t do that.

The large rocks are six or eight of your

feet in height; even if we could climb

their nearly vertical sides, I would

certainly never again look down a

straight wall, and will not risk having

my men do so.”

“Yet you climbed that cleft up to

the plateau.”

“That was different. We were never

beside an abrupt drop. We knew in

our minds that a roll down such a

slope would be as bad as a fall, but it

didn’t look the same—and the danger

of actually losing hold on such a sur-

face was practically nothing, unless

something actually pulled you away.”

“Then if a similar slope led up to

one of these boulders, you wouldn’t

mind getting that far from the

ground?”
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“No, but—hm-m-m. I think I see

what you’re driving at. Just a mo-

ment.’’ The captain looked at his sur-

roundings more carefully. Several of

the great rocks were nearby; the

highest, as he had said, protruded

some six feet from the hard ground.

Around and between them were the

ever-present pebbles that seemed to

floor the whole plateau. Possibly if

Barlennan had ever been exposed to

solid geometry he would not have

made the decision he did; but having

no real idea of the volume of building

material he was undertaking to handle,

he decided that Lackland’s idea was

sound.

“We’ll do it, Charles. There’s

enough small rock and dirt here to

build anything we want.’’ He turned

from the radio and outlined the plan

to the sailors.

If Dondragmer had any doubts

about its feasibility he kept them to

himself
;
and presently the entire group

was rolling stones. Those closest to the

selected rock were moved close against

it, and others against these, until a

circle of bare ground began to spread

outward from the scene of operations.

Periodically a quantity of the hard

soil was loosened by harder pincers

and spread onto the layer of small

rocks; it was easier to carry and filled

more space—until the next layer of

stone tamped it down.

Progress was slow, but steady; the

Earthmen watched in amazement at

the antlLke persistence and energy
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the sailors and their officers displayed.

The workers discovered for themselves

that the further they got the faster

they seemed to go—a natural fact

resulting from the geometry of cones

—

and the discovery boosted morale.

Some indication of the time it took

may be gained from the fact that at

one point part of the group had to be

sent back along the blazed trail for

further food supplies—a thing which

had been unnecessary in the eight-

hundred-mile walk from the cleft;

but at last the relatively flat top of

the boulder felt the tread of feet,

probably for the first time since the

inner energies of Mesklin had pushed

the plateau to its present elevation.

The ramp spread down and to each

side from the point of access; no oire

approached the other side of the'

boulder, where the drop was still sheer.

No one, actually, was interested in

his standing place; for from the new
vantage point Lackland’s prediction

was fulfilled—after months of travel

and danger, the goal of the expedition

was in sight. Barlennan actually had

the vision set hauled up the ramp so

the Earthmen could see it, too; and

for the first time in over an Earth-year,

Rosten’s face lost its habitual grim

expression. It was not much to see;

perhaps one of the Egyptian pyra-

mids, plated with metal and placed

far enough away, would have looked

somewhat like the blunt cone that

lifted above the intervening stones. It

did not resemble the rocket Barlennan
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had seen before—^in fact, it did not

greatly resemble any rocket previously

built within twenty light-years of

Earth
;
but it was obviously something

that did not belong to Mesklin’s nor-

mal landscape, and even the expedi-

tion members who had not spent

months on the monstrous planet’s sur-

face seemed to feel weight roll from

their shoulders.

Rosten was almost gay; Lackland

and the computers in the rocket were

grinning broadly; even the ethnology

department was distracted from the

screen which still showed scenes in the

river village. The joy was not confined

to human beings; representatives of

the other worlds which had contribu-

ted to the initial experiment and the

recovery attempt were equally over-

joyed. A bulky, furred native of the

heavy inner planet of Groombridge

1618 linked appendages with a pair of

hard-shelled, three-foot-high scientists

from Altair V and performed some-

thing that was presumably the equiva-

lent of a dance of joy.

Barlennan, though pleased, did not

share the abandon that was approach-

ing party intensity on Toorey. He was

better able than those whose view

depended on television to judge just

what lay between his present position

and the rocket. This appeared no

worse than what they had already

crossed, but it was certainly no better.

There would no longer be the Earth-

men’s guidance, either; and even with

the present vantage point, he could

not quite see how the party was to

maintain its line of march for the mile

and a half that they would have to

travel.

The men did not actually know the

direction now, so their method would

not work—or would it? He could tell

them when the sun lay in the right

direction; after that they could call

him each time it passed through the

same bearing. For that matter, one

man could stay here and give the same

information without bothering the

Flyers—but wait; he had only one

radio now. It could not be in both

places at once. For the first time

Barlennan really missed the set that

had been left with the river-dwellers.

Then it occurred to him that he

might not need a radio. True, the air

did not carry sound so well here—it

was the only aspect of the thinner at-

mosphere of the plateau that the sail-

ors had noticed at all—but the

Mesklinite voice, as Lackland had re-

marked, was something that had to be

heard to be believed. The captain

decided to try it; he would leave one

man here on the lookout platform,

whose duty would consist of hooting

with all the energy the muscles around

his swimming-siphon could muster

each time the sun passed straight

above the gleaming cone that was

their goal. The trail would be blazed

as before so that he could follow when

the others arrived.

Barlennan outlined this idea to the
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group. Dondragmer pointed out that

on the basis of past experience they

might even so go too far to one side,

since there would be no way of making

fixes as the Earthmen had done to

correct cumulative errors; the fact

that the watcher’s voice did not sound

from directly opposite the sun at any

time would mean nothing in this

echo-rich neighborhood. He admitted,

however, that it was the best idea so

far, and did stand a good chance of

bringing them within sight of the

rocket. A sailor was chosen, therefore,

to man the observation post, and the

trip was resumed in the new direction.

For a short distance the post itself

remained in sight, and it was possible

to judge the error that had crept into

their course each time the sailor’s

voice was heard. Presently, however,

the rock on which he was standing was

lost behind others of equal size, and

navigation settled down to the task

of making sure they were heading as

closely as possible toward the sun

each time the echoing hoot sounded

in their ears. The sound grew weaker

as the days passed, but with no other

sounds on the lifeless plateau to cover

it there was never any doubt of what

they heard.

None of them even yet considered

themselves experienced enough in

land travel to estimate accurately the

distance covered, and all were used to

arriving much later than original

hopes called for; so the group was

pleasantly surprised when finally the

monotony of the desert of stone was
broken by a change in the landscape.

It was not exactly the change that had
been expected, but it attracted atten-

tion for all that.

It was almost directly ahead of

them, and for a moment several of

the group wondered whether they had

in some incomprehensible way trav-

eled in a circle. A long slope of mixed

dirt and pebbles showed between the

boulders. It was about as high as the

one they had built to the observation

station; but as they approached they

saw it extended much farther to each

side—as far, in fact, as anyone could

see. It lapped around large boulders

like an ocean wave frozen in mid-

motion; even the Mesklinites, totally

unused to explosion or meteor craters,

could see that the material had been

hurled outward from some point be-

yond the slope. Barlennan, who had
seen rockets from Toorey land more
than once, had a pretty good idea of

the cause and of what he was going

to see even before the party topped the

rise. He was right in general, if not in

detail.

The rocket stood in the center of the

bowl-shaped indentation that had

been blasted by the fierce wash of her

supporting jets. Barlennan could re-

member the way snow had swirled out

of the way when the cargo rocket

landed near Lackland’s “Hill.” He
could appreciate the fact that the lift-

ing power used here must have been
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far mightier in order to ease the bulk

of this machine down, smaller though

it was. There were no large boulders

near it, though a few reared up near

the sides of the bowl. The ground

inside was bare of pebbles; the soil

itself had been scooped out so that

only four or five of the projectile’s

twenty feet of height rose above the

general run of rocks covering the plain.

Its base diameter was almost as

great as its height, and remained so for

perhaps a third of the way upward.

This, Lackland explained when the

vision set had been brought to bear on

the interior of the blast crater, was the

part housing the driving power. He
went on to say things about iron-hy-

drogen clathrate slugs which meant

nothing whatever to his Mesklinite

listeners and very little to himself,

since he was not a physical chemist.

The upper part of the machine nar-

rowed rapidly to a blunt point, and

this housed the apparatus which rep-

resented such a tremendous invest-

ment in time, intellectual effort, and

money on the part of so many worlds.

A number of openings existed in this

part, as no effort had been made to

render the compartments airtight.

Such apparatus as required either

vacuum or special atmosphere in which

to function was individually sealed.

“You said once, after the explosion

in your tank that wrecked it so com-

pletely, that something of the sort

must have happened here,” Barlen-

nan said. “I see no signs of it; and if

the holes I see were open when you

landed it, how could enough of your

oxygen still be there to cause an ex-

plosion? You told me that beyond

and between worlds there was no air,

and what you had would leak out

through any opening.”

Rosten cut in before Lackland could

answer. He and the rest of the group

had been examining the rocket on their

own screen.

“Bari is quite right. Whatever

caused the trouble was not an oxygen

blast. I don’t know what it was, but

I’m glad it happened.”

“Why? ” Lackland wanted to know.

“I’m not sorry to have met Barlennan

and his people, but it’s held us up a

year and a half.”

“If that machine had tried to blast

off when we sent the signal, there’d

have been nothing to salvage. You saw

that ship in space before it was landed

;

you must remember the metal legs

that were projecting among the tubes

to keep her above ground and the

tube mouths clear. There must have

been two hundred of them. You can

see for yourself that the thing has set-

tled into the ground clear to—and I

should say somewhat past—the noz-

zles. I know hydroferron is a direc-

tional explosive, but you can’t make

me believe she’d have held together if

the tubes had fired in that situation.”

Lackland looked startled, realizing for

the first time that his chief was right.

“Some engineers are going to have a

MISSION OF GRAVITY 139



lot of explaining to do,” Rosten added.

“Those legs were supposed to hold the

ship on any reasonably hard ground

up to two thousand gravities—three

times what they actually had to take.

Someone missed a decimal point,

which won’t help his earning capacity

for a few years.”

“Was there any sort of automatic

safety which would prevent the tubes

from firing in such an event?” asked

Lackland. “That would account for

her failure to start.”

“There was not, to my knowledge.

We’ll just have to keep our eyes open

when we go inside, in the hope of find-

ing the trouble—not that it will matter

much by then, except to people who

want to build another of these things.

I’d say we might as well get to work

;

I have a horde of physicists on my
neck simply quivering for information.

It’s lucky they put a biologist in charge

of this expedition; from now on there

won’t be a physicist fit to approach.”

“Your scientists will have to con-

tain themselves a little longer,” Bar-

lennan interjected. “You seem to

have overlooked something.”

“What?”
“Not one of the instruments you

want me to put before the lens of your

vision set is within seven feet of the

ground
;
and all are inside metal walls

which I suspect would be rather hard

for us to remove by brute force, soft as

your metals seem to be.”

“Blast it, you’re right, of course.

The second part is easy; most of the
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surface skin is composed of quick-

remove access plates that we can show

you how to handle without much
trouble. For the rest—hm-m-m. You
have nothing like ladders, and couldn’t

use them if you had. Your elevator

has the slight disadvantage of needing

at least an installation crew at the

top of its travel before you can use it.

Offhand, I’m afraid I’m stuck for the

moment. We’ll think of something,

though; we’ve come too far to be

stumped now.”

“I would suggest that you spend

from now until my sailor gets here

from the lookout in thought. If by

that time you have no better idea, we

will use mine.”

“What? You have an idea?”

“Certainly. We got to the top of

that boulder from which we saw your

rocket; what is wrong with using the

same method here?”

Rosten was silent for fully half a

minute; Lackland suspected he was

kicking himself mentally.

“I can only see one point,” he said

at last. “You will have a much larger

job of rock-piling than you did before.

The rocket is more than three times as

high as the boulder where you built the

ramp, and you’ll have to build up all

around it instead of on one side, I

suspect.”

“Why can we not simply make a

ramp on one side up to the lowest level

containing the machines you are in-

terested in? It should then be possible
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to get up the rest of the way inside, as

you do in the other rockets.”

“For two principal reasons. The
more important one is that you won’t

be able to climb around inside; the

rocket was not built to carry living

crews, and has no communication be-

tween decks. All the machinery was

buUt to be reached from outside the

hull, at the appropriate level. The

other point is that you cannot start

at the lower levels; granted that you

could get the access covers off, I seri-

ously doubt that you could lift them

back in place when you finished with a

particular section. That would mean
that you’d have the covers off all

around the hull before you built up

to the next level; and I’m rather

afraid that such a situation would not

leave enough metal in place below to

support the sections above. The top

of the cone would—or at least might

—

collapse. Those access ports occupy

the greater part of the skin, and are

thick enough to take a lot of vertical

load. Maybe it was bad design, but

remember we expected to open them

only in space, with no weight at all.

“What you will have to do, I fear,

is bury the rocket completelj^ to the

highest level containing apparatus and

then dig your way down, level by level.

It may even be advisable to remove

the machinery from each section as

you finish with it; that will bring the

load to an absolute minimum. After

all, there’ll only be a rather frail-

looking skeleton when you have all

those plates off, and I don’t like to

picture what would happen to it with

a full equipment load times seven

hundred, nearly.”

“I see.” Barlennan took his turn at

a spell of silent thought. “You your-

self can think of no alternative to this

plan? It involves, as you rightly point

out, much labor.”

“None so far. We will follow your

recommendation, and think until your

other man comes from the observation

point. I suspect we work under a

grave disadvantage, though—we are

unlikely to think of any solution

which does not involve machinery we

couldn’t get to you.”

“That I had long since noticed.”

It was impossible to tell whether

the Mesklinite made the statement as

one of simple fact or a vehicle for sar-

casm. No one attempted to ask; only

Rosten so much as raised his eyebrows,

and that was a harmless gesture since

Barlennan had no vision receiver. The

native’s remark was undoubtedly true,

whatever he had meant by it.

The sun continued to circle the sky

at a shade better than twenty degrees

a minute. A call had long since gone

echoing out to the observation plat-

form to let the guide know his work

was done; he was presumably on the

way in. The sailors did nothing except

rest and amuse themselves; all, at one

time or another, descended the easy

slope of the pit the blasts had dug to

examine the rocket at close quarters.

All of them were too intelligent to put
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its operation down to magic, but it

awed them nonetheless. They under-

stood nothing of its principle of opera-

tion, though that could easily have

been made clear if Lackland had

stopped to wonder how a race that did

not breathe could nevertheless speak

aloud. The Mesklinites possessed in

well developed form the siphon ar-

rangement, similar to that of Earthly

cephalopods, which their amphibious

ancestors bad used for high speed

swimming; they used it as the bellows

for a very Earthly set of vocal cords,

but were still able to put it to its

original function. They were well

suited by nature to understand the

rocket principle.

Their lack of understanding was not

all that aroused the sailors’ respect.

Their race built cities, and they had

regarded themselves as good engineers;

but the highest walls they ever con-

structed reached perhaps three inches

from the ground. Multistoried build-

ings, even roofs other than a flap of

fabric, conflicted too violently with

their almost instinctive fear of solid

material overhead. The experiences of

this group had done something to

change the attitude from one of un-

reasoning fear to one of intelligent

respect for weight, but the habit clung

nevertheless. The rocket was some

eighty times the height of any artifi-

cial structure their race had ever pro-

duced; awe at the sight of such a

thing was inevitable.

The arrival of the lookout sent
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Barlennan back to the radio, but

there was no better idea than his own
to be had. This did not surprise him

at all. He brushed Rosten’s apologies

aside, and set to work along with his

crew. Not even then did any of

the watchers above think of the possi-

bility of their agent’s having ideas of

his own about the rocket. Curiously

enough, such a suspicion by then

would have come much too late—too

late to have any foundation.

Strangely, the work was not as

much harder or longer as everyone had

expected. The reason was simple; the

rock and earth blown out by the jets

was relatively loose, since there was

no weather in the thin air of the pla-

teau to pack it down as it had been

before. A human being, of course,

wearing the gravity nullifier the scien-

tists hoped to develop from the

knowledge concealed in the rocket,

could not have pushed a shovel into

it, for the gravity was a pretty good

packing agent; it was loose only by

Mesklinite standards. Loads of it were

being pushed down the gentle inner

slope of the pit to the growing pile

around the tubes; pebbles were being

worked clear of the soil and set rolling

the same way, with a hooted warning

beforehand. The warning was needed

;

once free and started, they moved too

fast for the human eye to follow, and

usually buried themselves completely

in the pile of freshly moved earth.

It became evident to the watchers
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that this could go on indefinitely; at

considerably less than the steepest

slope the sailors seemed willing to

tolerate, the heaped-up ring around

the crater would provide ample ma-

terial for the mound. Even the most

pessimistic of the watchers began to

feel that no more setbacks could pos-

sibly occur, in spite of the number of

times they had started to unpack

shelved apparatus and then had to

put it away again. They watched now

with mounting glee as the shining

metal of the research projectile sank

lower and lower in the heap of rock

and earth, and finally vanished en-

tirely except for a foot-high cone that

marked the highest level in which ma-

chinery had been installed.

At this point the Mesklinites ceased

work, and most of them retreated from

the mound. The vision set had been

brought up and was now facing the

projecting tip of metal, where part of

the thin line marking an access port

could be seen. Barlennan sprawled

alone in front of the entrance, appar-

ently waiting for instructions on the

method of opening it; and Rosten,

watching as tensely as everyone else,

explained to him. There were four

quick-disconnect fasteners, one on

each comer of the trapezoidal plate.

The upper two were about on a level

with Barlennan’s eyes; the others

some six inches below the present level

of the mound. Normally they were

released by pushing in and making a

quarter turn with a broad-bladed
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screwdriver; it seemed likely that

Mesklinite pincers could perform the

same function. Barlennan, turning to

the plate, found that they could. The
broad, slotted heads turned with little

effort and popped outward, but the

plate did not move otherwise.

“You had better fasten ropes to one

or both of those heads, so you can pull

the plate outward from a safe distance

when you’ve dug down to the others

and unfastened them,” Rosten pointed

out. “You don’t want that piece of

hardware falling on top of anyone; it’s

a quarter of an inch thick. The lower

ones are a darned sight thicker, I

might add.”

The suggestion was followed, and

the earth scraped rapidly away until

the lower edge of the plate was un-

covered. The fasteners here proved no

more troublesome than their fellows,

and moments later a hard pull on the

ropes unseated the plate from its place

in the rocket’s skin. For the first frac-

tion of an inch of its outward motion

it could be seen; then it vanished

abruptly, and reappeared lying hori-

zontally while an almost riflelike re-

port reached the ears of the watchers.

The sun, shining into the newly opened

hull, showed clearly the single piece of

apparatus inside; and a cheer went up

from the men in the screen room and

the observing rocket.

“That did it, Bari! We owe you

more than we can say. If you’ll stand

back and let us photograph that as it

is, we’ll start giving you directions for
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taking out the record and getting it to

the lens.” Barlennan did not answer at

once; his actions spoke some time be-

fore he did.

He did not get out of the way of the

eye. Instead he crawled toward it and

pushed the entire set around until it

no longer covered the nose of the

rocket.

“There are some matters we must

discuss first,” he said quietly.

XIX.

Dead silence reigned in the screen

room. The head of the tiny Mesklinite

filled the screen, but no one could in-

terpret the expression on the com-

pletely unhuman “face.” No one could

think of anything to say; asking

Barlennan what he meant would be a

waste of words, since he obviously

planned to tell anyway. He waited

for long moments before resuming his

speech; and when he did, he used

better English than even Lackland

realized he had acquired.

“Dr. Rosten, a few moments ago

you said that you owed us more than

you could hope to repay. I realize

that your words were perfectly sincere

in one way—I do not doubt the actu-

ality of your gratitude for a moment

—

but in another they were merely rhe-

torical. You had no intention of

giving us any more than you had al-

ready agreed to supply—weather

information, guidance across new seas,

possibly the material aid Charles men-

tioned some time ago in the matter of

spice collecting. I realize fully that by
your moral code I am entitled to no

more; I made an agreement and

should adhere to it, particularly since

your side of the bargain has largely

been fulfilled already.

“However, I want more; and since

I have come to value the opinions of

some, at least, of your people I want

to explain why I am doing this—

I

want to justify myself, if possible. I

tell you now, though, that whether I

succeed in gaining your sympathy or

not, I will do exactly as I planned.

“I am a merchant, as you well

know, primarily interested in ex-

changing goods for what profit I can

get. You recognized that fact, offering

me every material you could think of

in return for my help; it was not your

fault that none of it was of use to me.

Your machines you said would not

function in the gravity and pressure

of my world
;
your metals I cannot use

—and would not need if I could
;
they

lie free on the surface in many parts of

Mesklin. Some people use them for

ornaments; but I know from talk with

Charles that they cannot be fashioned

into really intricate forms without

great machines, or at least more heat

than we can easily produce. We do

know the thing you call fire, by the

way, in ways more manageable than

the flame cloud; I am sorry to have

deceived Charles in that matter, but

it seemed best to me at the time.

“To return to the original subject, I
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refused all but the guidance and

weather information of the things you

were willing to give. I thought some

of you might be suspicious of that, but

I have heard no sign of it in your

words. Nevertheless, I agreed to make

a voyage longer than any that has been

made in recorded history to help solve

your problem. You had told me how
badly you needed the knowledge

;
none

of you appeared to think that I might

want the same thing, though I asked

time and again for just that when I

saw one or another of your machines.

You refused answers to those ques-

tions, making the same excuse every

time. I felt, therefore, that any way in

which I could pick up some of the

knowledge you people possess was

legitimate. You have said, at one

time or another, much about the

value of what you call ‘science,’ and

always implied was the fact that my
people did not have it. I cannot see

why, if it is good and valuable to your

people, it would not be equally so to

mine.

“You can see what I am leading up

to. I came on this voyage with exactly

the same objective in my mind that

was in yours when you sent me
;
I came

to learn. I want to know the things by

which you perform such remarkable

acts—things which would be good for

me from a selfish point of view—I do

not deny that—and which would also

help my people. You, Charles, lived

all winter in a place that should have

killed you at once, by the aid of that
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science
;
it could make as much differ-

ence in the lives of my people, I am
sure you will agree.

“Therefore I offer you a new bar-

gain. I realize that my failure to live

up to the letter of the old one may
make you reluctant to conclude

another with me. That will be simply

too bad; I make no bones about

pointing out that you can do nothing

else. You are not here; you cannot

come here; granting that you might

drop some of your explosives down
here in anger, you will not do so as

long as I am near this machine of

yours. The agreement is simple:

knowledge for knowledge. You teach

me, or Dondragmer, or anyone else

in my crew who has the time and

ability to learn the material, all the

time we are working to take this ma-

chine apart for you and transmit the

knowledge it contains.”

“Just a—”
“Wait, chief.” Lackland cut short

Rosten’s expostulation. “I know Bari

better than you do. Let me talk.” He
and Rosten could see each other in

their respective screens, and for a

moment the expedition’s leader simply

glared. Then he realized the situation

and subsided.

“Right, Charlie. Tell him.”

“Bari, you seemed to have some

contempt in your tone when you re-

ferred to our excuse for not explaining

our machines to you. Believe me, we

were not trying to fool you. They are
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complicated; so complicated that the

men who design and build them spend

nearly half their lives first learning the

laws that make them operate and the

arts of their actual manufacture. We
did not mean to belittle the knowledge

of your people, either; it is true that

we know more, but it is only because

we have had longer in which to learn.

“Now, as I understand it, you want

to learn about the machines in this

rocket as you take it apart. Please,

Bari, take my word as the sincerest

truth when I tell you first that I for

one could not do it, since I do not

understand a single one of them; and

second, that not one would do you the

least good if you did comprehend it.

The best I can say right now is that

they are machines for measuring

things that cannot be seen or heard or

felt or tasted—things you would have

to see in operation in other ways for a

long time before you could even begin

to understand. That is not meant as

insult; w'hat I say is almost as true for

me, and I have grown up from child-

hood surrounded by and even using

those forces. I do not understand

them. I do not expect to understand

them before I die; the science we have

covers so much knowledge that no one

man can even begin to learn all of it,

and I must be satisfied with the field

I do know—and perhaps add to it

what little one man may in a lifetime.

“We cannot accept your bargain,

Bari, because it is physically impossi-

ble to carry out our side of it.”

Barlennan could not smile in the

human sense, and he carefully re-

frained from giving his own version of

one. He answered as gravely as Lack-

land had spoken.

“You can do your part, Charles,

though you do not know it.

“When I first started this trip, all

the things you have just said were

true, and more. I fully intended to

find this rocket with your help, and

then place the radios where you could

see nothing and proceed to dismantle

the machine itself, learning all your

science in the process.

“Slowly I came to realize that all

you have said is true. I learned that

you were not keeping knowledge from

me deliberately when you taught us

so quickly and carefully about the

laws and techniques used by the

glider-makers on that island. I learned

it still more surely when you helped

Dondragmer make the differential

pulley. I was expecting you to bring

up those points in your speech just

now; why didn’t you? They were good

ones.

“It was actually when you were

teaching us about the gliders that I

began to have a slight understanding

of what was meant by your term

‘science.’ I realized, before the end of

that episode, that a device so simple

you people had long since ceased to

use it actually called for an under-

standing of more of the universe’s

laws than any of my people realized

existed. You said specifically at one
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point, while apologizing for a lack of

exact information, that gliders of that

sort had been used by your people

more than two hundred years ago. I

can guess how much more you know

now—guess just enough to let me
realize what I can’t know.

“But you can still do what I want.

You have done a little already, in

showing us the differential hoist. I do

not understand it, and neither does

Dondragmer who spent much more

time with it; but we are both sure it is

some sort of relative to the levers we

have been using all our lives. We
want to start at the beginning, knowing

fully that we cannot learn all you

know in our lifetimes. We do hope to

learn enough to understand how you

have found these things out. Even I

can see it is not just guesswork, or

even philosophizing like the learned

ones who tell us that Mesklin is a bowl.

“I am willing at this point to admit

you are right; but I would like to

know how you found out the same

fact for your own world. I am sure you

knew before you left its surface and

could see it all at once. I want to know

why the Bree floats, and why the canoe

did the same, for a while. I want to

know what crushed the canoe. I want

to know why the wind blows down the

cleft all the time ... no, I didn’t

understand your explanation. I want

to know why we are warmest in winter

when we can’t see the sun for the

longest time. I want to know why a

fire glows, and why flame dust kills. I
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want my children or theirs, if I ever

have any, to know what makes this

radio work, and your tank, and some

day this rocket. I want to know much
—more than I can learn, no doubt;

but if I can start my people learning

for themselves, the way you must have

—well, I’d be willing to stop selling at

a profit.”

Neither Lackland nor Rosten found

anything to say for a long moment.

Rosten broke the silence.

“Barlennan, if you learned what

you want, and began to teach your

people, would you tell them where the

knowledge came from? Do you think

it would be good for them to know?”

“For some, yes; they would want to

know about other worlds, and people

who had used the same way to knowl-

edge they were starting on. Others

—

well, we have a lot of people who let

the rest pull the load for them. If they

knew, they wouldn’t bother to do any

learning themselves; they’d just ask

for anything particular they wanted

to know—as I did at first; and they’d

never realize you weren’t telling them

because you couldn’t. They’d think

you were trying to cheat them. I sup-

pose if I told anyone, that sort would

find out sooner or later, and . . .

well, I guess it would be better to let

them think I’m the genius. Or Don;

they’d be more likely to believe it of

him.”

Rosten’s answer was brief and to

the point.

“You’ve made a deal.”
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XX.

A gleaming skeleton of metal rose

eight feet above a flat-topped mound

of rock and earth whose sides were

dotted with curved plates of similar

material and various weirdly complex

assemblies that might have been vital

organs of the glittering monster that

was being dismembered. Mesklinites

were busily attacking another row of

plates whose upper fastenings had just

been laid bare. Others were pushing

the freshly removed dirt and pebbles

to the edge of the mound. Still others

moved back and forth along a well

marked road that led off into the des-

ert; those who approached dragging

flat, wheeled carts loaded with sup-

plies, those departing usually hauling

similar carts empty. The scene was

one of activity; practically everyone

seemed to have a definite purpose.

There were two radio sets in evidence

now, one on the mound where an

Eai-thman was directing the dismant-

ling from his distant vantage point

and the other some distance away.

Dondragmer was in front of the

second set, engaged in animated con-

versation with the distant being he

could not see. The sun still circled

endlessly, but was very gradually

descending now and swelling very,

very slowly.

“ I am afraid,” the mate said, “that

we will have serious trouble checking

on what you tell us about the bending

of light. Reflection I can understand

;

the mirrors I made from metal plates

of your rocket made that very clear.

It is too bad that the device from which

you let us take the lens was dropped in

the process; we have nothing like your

glass, I am afraid.”

“Even a reasonably large piece of

the lens will do, Don,” the voice came

from the speaker. It was not Lack-

land’s voice; he was an expert teacher,

he had found, but sometimes yielded

the microphone to a specialist. “Any
piece will bend the light, and even

make an image—but wait
;
that comes

later. Try to find what’s left of that

hunk of glass, Don, if your gravity

didn’t powder it when the set landed.”

Dondragmer turned from the set with

a word of agreement; then turned back

as he thought of another point.

“Perhaps you could tell what this

‘ glass ’ is made of, and whether it takes

very much heat? We have good hot

fires, you know. Also there is the ma-

terial set over the Bowl—ice, I think

Charles called it. Would that do?”

“Yes, I know about your fires,

though I’m darned if I see how you

do burn plants in a hydrogen atmos-

phere, even with a little meat thrown

in. For the rest, ice should certainly

do, if you can find any. I don’t know

what the sand of your river is made of,

but you can try melting it in one of

your hottest fires and see what comes

out. I certainly don’t guarantee any-

thing, though; I simply say that on

Earth and the rest of the worlds I

know ordinary sand will make a sort
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of glass, which is greatly improved

with other ingredients. I’m darned if I

can see either how to describe those

ingredients to you or suggest where

they might be found, though.”

“Thank you; I will have someone

try the fire. In the meantime, I will

search for a piece of lens, though I fear

the blow when it struck left little usa-

ble. We should not have tried to take

the device apart near the edge of the

mound
;
the thing you called a ‘ barrel

’

rolled much too easily.”

Once more the mate left the radio,

and immediately encountered Barlen-

nan.

“It’s about time for your watch to

get on the plates,” the captain said.

“I’m going down to the river. Is there

anything your work needs?”

Dondragmer mentioned the sug-

gestion about sand.

“You can carry up the little bit I’ll

need, I should think, without getting

the fire too hot; or did you plan on a

full load of other things?
”

“No plans; I’m taking the trip

mainly for fun. Now that the spring

wind has died out and we get breezes

in every old direction, a little naviga-

tion practice might be useful. What
good is a captain who can’t steer his

ship?”

“Fair enough. Did the Flyers tell

you what this deck of machines was

for?”

“They did pretty well, but, if I

were really convinced about this
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space-bending business, I’d have swal-

lowed it more easily. They finished

up with the old line about words not

really being enough to describe it.

What else beside words can you use, in

the name of the Suns? ”

“I’ve been wondering myself; I

think it’s another aspect of this quan-

tity-code they call mathematics. I

think it’s something for the next gen-

eration, myself, though they insist we
use some of it in our navigation and

the philosophers used more when they

found the curvature of Mesklin. I like

mechanics best myself; you can do

something with it from the very

beginning.” He waved an arm toward

one of the carts and another toward

the place where the differential pulley

was lying.

“It would certainly seem so. We’ll

have a lot to take home—and some, I

guess, we’d better not be too hasty in

spreading about.” He gestured at

what he meant, and the mate agreed

soberly. “Nothing to keep us from

playing with it now, though.”

The captain went his way, and

Dondragmer looked after him with a

mixture of seriousness and amuse-

ment. He rather wished that Ree-

jaaren were around; he had never

liked the islander, and perhaps now he

would be a little less convinced that

the Bree’s crew was composed exclu-

sively of liars.

That sort of reflection was a waste

of time, however. He had work to do.

Pulling plates off the metal monster
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was less fun than being told how to do

experinaents, but his half of the bar-

gain had to be fulfilled. He started up

the mound, calling his watch after

him.

Barlennan went on to the Bree. She

was already prepared for the trip, two

sailors aboard and her fire hot. The

great expanse of shimmering, nearly

transparent fabric amused him; like

the mate, he was thinking of Ree-

jaaren, though in this case it was of

what the interpreter’s reaction would

be if he saw the use to which his ma-

terial was being put. Not possible to

trust sewn seams, indeed! Barlennan’s

own people knew a thing or two, even

without friendly Flyers to tell them.

He had patched sails with the stuff

before they were ten thousand miles

from the island where it had been ob-

tained, and his seams had held even

in front of the valley of wind.

He slipped through the opening in

the rail, made sure it was secured be-

hind him, and glanced into the firepit,

which was lined with metal foil from a

condenser the Flyers had donated. All

the cordage seemed sound and taut;

he nodded to the crewmen. One heaped

another few sticks on the glowing,

flameless fire in the pit; the other re-

leased the moorings.

Gently, her forty-foot sphere of

fabric bulging with hot air, the new

Bree lifted from the plateau and

drifted riverward on the light breeze.

THE END

THE THREE LAWS OF STUPIDYNAMICS

First Stupidity Theorem: The probability of predicting cor-

rectly in total ignorance is zero.

Second Stupidity Theorem; The only thing you can learn is

something you don’t know.

Third Stupidity Theorem: You can’t tell a man something

he doesn’t understand and expect him to make use of

it.

Thanks to Dr. Wayne Batteau,

Harvard Speculative Society.
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THE REFERENCE LIBRARY

BY P. SCHUYLER MILLER

MAN, THE IMPROBABLE

It is an odd coincidence that the

grandsons of two of the great Nine-

teenth Century evolutionists should

almost simultaneously have produced

books bearing on the future of Man-
kind on this planet. Julian Huxley,

author of “Evolution in Action”

{Harper, New York. 1953. 182 pp.

$2.75), is the grandson of Thomas
Huxley and is himself a biologist of

note. Sir Charles Galton Darwin,

whose book is “The Next Million

Years” {Doubleday, New York. 1953.

210 pp. $2.75), is the grandson of the

great author of “The Origin of Spe-
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cies” and is a nuclear physicist.

Both books, slim as they are, are a

storehouse of unexplored raw material

in the way of themes and ideas for

science-fiction writers. They comple-

ment each other, Huxley reaching

back to the beginnings of the universe

and tracing the threads which have

brought about the evolution of Man
and his societies, while Darwin pro-

jects the present over a million future

years. Both men consider the human
race as Earth-bound: neither looks

upon the planets as a release.

It is the biologist who sees hope for

Man, the physicist who sees little or

none.
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As might be surmised from its title,

the greater part of Julian Huxley’s

little book deals with the process and

history of evolution, with Man its

latest, highest, and he believes final

product—a culmination of improba-

bilities which it has taken two billion

years of mutation and natural selec-

tion to produce. The trend, he points

out, has been clear from the beginning:

only a creature like Man could be

what and where Man is.

“Conceptual thought,” Huxley

points out, “could only have arisen in

an animal as against a plant; in a

multicellular animal; in an actively

feeding animal, with bilateral sym-

metry and a head
;
in one wdth a highly

differentiated bodily organization,

which was therefore doomed to die;

in a vertebrate as against a mollusk or

an arthropod; in a land vertebrate as

against a fish; and among land verte-

brates, only in a placental mammal
with a constant temperature. And

finally, it could have arisen only in a

mammal which had become gregari-

ous, which had a long period of learn-

ing and experience, which produced

only one young at a birth, and which

had recently become terrestrial after

a long spell in the trees.” This neces-

sary ladder of development is the

evolutionary history of Man. No other

species, Huxley insists, can supplant

him as the dominant species on Earth

—unless that species develops from

Man himself. And that development

will be as slow as Man’s own separa-
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tion from the lower primates.

But, says Huxley, with Man we

come to a new phase in revolution, just

as with the beginning of life the bio-

logical phase supplanted the purely

astrophysical. Man is an animal with

a society—a culture—and that culture

also evolves and makes Genus homo

better and better able to control him-

self, his world, and his destiny. “Man
is the result of two thousand million

years of biological evolution,” Huxley

says; “he has every prospect of an

equal or even greater span of psycho-

social evolution before him. The hu-

man species has many grave problems

before it : but it has a great deal of time

in which to work them out.”

“Not so!” says Sir Charles Darwin:

“Man will have multiplied out of

house, home and food within twenty

thousand years—in all probability in

less than two thousand.” And his

arguments—an extension of the old

Malthusian principle that Man is

multiplying at an exponential rate

while his food supply can increase only

in arithmetic progression—seem all

too reasonable.

What is also of interest, some of our

better science-fiction writers seem to

have arrived at some of his principles

independently.

Nothing, fundamentally, can evade

the eventual starvation-balance of the

human race, Sir Charles insists. We
may come into still other temporary

“golden ages” when food supply and

hungry stomachs are in balance
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through the release of some unsus-

pected form of energy, or some revo-

lution in food production, but these

will be fleeting. With the overrunning

of the Western Hemisphere Man lost

his last chance to get something for

nothing through the exploitation of

untouched fertile soil.

Darwin sees a future of dog-eat-

hungry-dog, when all the world will be

reduced to the starvation economy of

India or China, when local quirks of

history may produce enough surplus

to permit the luxury of temporary

democracy, but when most of the

world will be fragmented into jealous,

hungry, warring oligarchies of one

kind or another. If a new species

arises out of Man in a million years

—

and here it seems to me that Sir

Charles overlooks the fact that half

of that million have already elapsed

since Man was born—it may find

some new basis for survival, but there

is small hope until then.

Man is and will continue to be a

“wild” animal. Sir Charles argues. By
this he means that there is no outside

“master” to direct human selective

breeding toward ends of maximum
efficiency: a ruling group can perhaps

force such a pattern on the rest of the

race, but cannot objectively improve

its own stock. In this, I think, Huxley

would concur with the added point

that this very wildness is the salvation

of the race—since it means a con-

tinued shuffling and sorting of genes,

a continued amalgamation of small
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change mutations, and the continued

operation of natural selection to

strengthen combinations which have

survival value.

This theme of a dominating, direct-

ing aristocracy which must be kept

wild is precisely the theme of John
MacDonald’s “Ballroom of the Skies”

(Greenberg, $2.75).

Sir Charles makes several interest-

ing suggestions with science-fictive

possibilities. He suggests that as the

agricultural revolution of some eight

or ten thousand years ago gradually

produced a type of man adapted to

agriculture, enjoying it, and living for

it, so the later urban revolution is

even now producing an urban man
who cannot be happy except in cities

—and our recent scientific revolution

may eventually (if Man survives)

produce a scientific man, to whom
scientific thinking comes naturally.

There are three ways in which a

leader can force any policy of better-

ment on the world. Sir Charles says.

Political control is likely to live only

so long as he remains alive or in power.

It may be possible to change Man’s
nature biologically, but the chances

are that it will take too long for any

one man or dynasty of men to accom-

plish. The third, and hopeful way, is

through a creed—a religion like Chris-

tianity, a political philosophy like

Communism, a taboo such as is found

in many celibate groups—which en-

lists a large enough sector of humanity

for a long enough time (Darwin sug-
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gests two centuries as a round average

based on past experience) to directly

change the nature of human society

and the lives of a large part of the

world.

And this is another theme which

science fiction is using currently. In

“The Space Merchants,” by Frederik

Pohl and C. M. Kornbluth, scheduled

for publication by Ballantine in joint

paper-back and hard-cover editions on

May 18th, we have a future society in

which the “Connies” (Conservation-

ists) are a fanatical, dedicated, under-

ground creed corresponding to the

Commies of today.

Sir Charles suggests the past history

of China as a model of the probable

history of the future. He believes that

Man will evolve a procreation drive

—

a drive to have children and perpetu-

ate the race—stronger than the pres-

ent sex drive, and that the sector of

the race which develops it first will

swamp out the rest of Mankind. Con-

versely, any sector which does not

develop it—as among the more pros-

perous classes of Europe and America

—will be themselves run under.

Let me quote Sir Charles’ picture of

this Sinicized future of mankind, and

then commend the two books to you:

“The regions of the world will fall

into provinces of everchanging extent,

which most of the time will be com-

peting against one another. Occasion-

ally . . . they will be united by some

strong arm into an uneasy world-

government, which will endure for a
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period until it falls by the inevitable

decay that finally destroys all dynas-

ties. There will be periods when some
of the provinces relapse into barbar-

ism, but all the time civilization will

survive in some of them. It will sur-

vive because it will be based on a

single universal culture, derived from

the understanding of science; for it is

only through this understanding that

the multitudes can continue to live.

On this basic culture there will be

overlaid other cultures, often possess-

ing a greater emotional appeal, which

will vary according to climate and
race from one province to another.

Most of the time and over most of the

earth there will be severe pressure

from excess populations, and there

will be periodic famines. There will be

a consequent callousness about the

value of the individual’s life, and . . .

cruelty to a degree of which we do not

willingly think. On the other side

there will be vast stores of learning,

far beyond anything we can now
imagine, and the intellectual stature

of man will rise to ever higher levels.

And sometimes new discoveries will

for a time relieve the human race from

its fears, and there will be golden

ages, when man may for a time be

free to create wonderful flowerings in

science, philosophy and the arts.”

And Julian Huxley:

“Once the fact is grasped that we
men are the agents of further evolu-

tion, and that there can be no action

higher or more noble than raising the

155



inherent possibilities of life, ways and

means will somehow be found for over-

coming any resistances that stand in

the way of that realization. . . Hu-

man history and human destiny are

part of a larger process. Only by

getting some over-all view of reality,

in its dual aspect of self-transforming

pattern and continuing process, can

man hope to get a clearer view of his

place—his unique place—in the proc-

ess, and steer a better course into the

future.”

Did someone page Hari Seldon?

SPACE SERVICE, edited by Andre

Norton. World Publishing Co., Cleve-

land. 1 953. 277 pp. $2.50

Andre Norton—Miss Norton, as I

have belatedly discovered after dog-

gedly miscalling her for two years

—

has twice put herself in the debt of

science fiction fans: first for editing

Malcolm Jameson’s “Bullard” stories

into a neat whole, then with her own
nicely written “Star Man’s Son.”

These were allegedly for teen-age

readers, but like the Heinlein “Juve-

niles” were good reading for anyone.

“Space Service” now offers young

readers ten stories whose heroes repre-

sent ten branches of service in the

galactic civilization of the far future.

All but two came originally from this

magazine: you liked them then, and

you’ll like them still in a book which

has the peculiarity of juvenile books

that it costs about one dollar less than
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the same book would if published for

an adult audience.

Read as a collection of stories which

introduce new, young enthusiasts to

the ranking concepts of life in space,

“Space Service” has the drawback

that the picture is wholly male and

wholly military. The exceptions

—

weak ones—are H. B. Fyfe’s “Im-
plode and Peddle,” a Bureau of Slick

Tricks yarn which takes place in a

thoroughly military setting, Bernard

Kahn’s “ For the Public,” which shows

a quarantine doctor tangling with

political influence. Dr. Joseph Win-

ter’s “Expedition Polychrome,” an-

other medical problem (the one in

which a spaceman turns bright blue

—

remember?), Raymond Z. Gallon’s

“Return of a Legend,” in which hu-

man pioneers on Mars become Mar-

tians in their own right, and C. M.
Kornbluth’s “That Share of Glory,”

which will be remembered as the story

about a semireligious brotherhood of

galactic Heralds, professional inter-

preters and students of what Sprague

de Camp would call Xenology. No
services for women, and few for peace.

Kahn and Fyfe are here twice:

Kahn with Nord Corbett, Space Ship

Commander, facing the problem of

the infected chlorophyll tanks in

“Command” and Fyfe with “Star-

Linked,” in which Galactic Commu-
nications Officer Harry Redkirk keeps

his fingers on the pulse of the galaxy.

This last, I’ll have to admit, is defi-

nitely a peaceable story and one of the
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best in the collection.

Then there’s Ben Harlow, Space

Steward, in Walt Sheldon’s “Chore

for a Spaceman ”—a bit on the second-

string level—and Theodore Cogswell’s

“The Specter General” with Space

Marine Kurt Dixon, in one of the best

yarns ASF has had in some time and

the best in this book. Gordon Dick-

son’s “Steel Brother,” with its Fron-

tier Guard mentally linked with the

memories of his predecessors, is an-

other that doesn’t seem up to the

rest of the book. But taken as a whole,

it’s good stuff, selected by someone

who knows her business and will do a

lot to steer neophytes away from

trash and toward sound values in their

science-fiction reading.

PRISONER IN THE SKULL, by Charles

Dye. Abelard Press, New York.

1952. 256 pp. $2.50

The place which Abelard Press

earned by breaking into the science-

fiction publishing race with “Outpost

Mars” it has promptly lost with

“Prisoner in the Skull.”

The theme is good, but was done

better in James Blish’s “Jack of

Eagles.” The two books suffer from

the same fault: a rapid collapse into

unbelievable—as opposed to believa-

ble—melodramatics.

Alister Conrad, business executive

of the year 2000, wakes up in the

woods of New Jersey with a lost mem-

ory. He televises his wife, who screams
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—and disappears. He is gassed, taken

to Unesco headquarters, and enlisted

by the beautiful directress of World

Education, Val von Rachin, to find

and kill the world’s only telepath

—

one Rene de Lamiter. Then the action

begins to grow fast—and confusing.

The slaughter which follows Con-

rad’s search for his past and for de

Lamiter would make a hard-boiled

private-eye yarn of the ultra-Spillane

school look pallid. Indeed, a private

eye named Dave Kyle is an early vic-

tim, along with Conrad’s wife, mis-

tress, and assorted bystanders. Who
is fighting with or against whom in

this hapless chase, which finally takes

Conrad to the Moon, is anyone’s guess

but never plausible. It’s old-fashioned

hunt-and-chase, as the jacket says,

but neither good detective fiction nor

good science fiction.

THE LEGION OF TIME, by Jack Wil-

liamson. Fantasy Press, Reading.

1953. 252 pp. $3.00

Fifteen years ago the twin influ-

ences of A. Merritt and Edmond
Hamilton were hanging over science

fiction—who influenced them it is a

little harder to see. Young writers,

just discovering science fiction and

trying their own hand at it, were

doing their level best to be as colorful

in their concepts as Merritt, as space-

seeping as Hamilton. If worlds were

tossed at each other with abandon, as

they usually were, then the worlds
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were brightly colored and had planets

with rings.

Jack Williamson and Henry Kutt-

ner—not to mention C. L. Moore

—

were among the few of these derivative

youngsters who survived and devel-

oped individuality of their own. And
when one of their older tales, like

Williamson’s “Legion of Space” and

“Cometeers” or the present “Legion

of Time,” is resurrected today, it is

easy to see why the author has sur-

vived: he tells a story well.

You won’t find social values or

lasting prose in the two Williamson

operas of 1938 vintage in this new

book, but if you like simple space-

and-time action maybe you’ll find

them good entertainment. In the title

story a time-ship loaded with dead

heroes voyages forth to try to save

the probability-world of Jonbar, with

its beautiful, good Lethonee, from

being pushed into nonexistence—or

rather total improbability—by beau-

tiful, bad Sorainya of Gyronchi. In

the second tale, “After World’s End,”

Barry Horn, first space explorer, is

hurled into a state of suspended ani-

mation which brings him back to

consciousness millennia later, when

the mechanical race his namesake-

descendant created is trying to ex-

terminate mankind.

In both stories are the familiar

elements which were part of the

Merritt formula—the fated hero

around whose actions the universe

spins, the mystical talisman—the
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black brick of Gyronchi, the diamond

block of Malgarth—the little com-

pany of born-to-die fighters. But there

was and is a color about it all that

seems to have gone out of much of

modem science fiction and into the

drum-and-strumpet costume novels.

If you remember the science fiction

of .the ’30’s with fond nostalgia, maybe

you’ll want to look at these again. If

you’ve never read any of it, these two

yarns are representative. But will

someone please tell me where Richard

.\ngerman’s jacket illustration fits

into either story?

STARS IN THE MAKING, by Cecilia

Payne-Gaposchkin. Harvard Uni-

versity Press, Cambridge, Mass.

1952. 160 pp. xii. 67 plates.

$4.25

Since things of space are still and

probably always will be one of the

prime considerations of science fiction,

we try in this department to keep

abreast of the new, seemingly good,

and comprehensible books of cosmog-

ony. Probably a specialist like Rich-

ardson should be reviewing them : cer-

tainly constructive criticisms pointing

out that I know not whereof I speak

will be welcome.

The latest of these looks to this

layman like one of the best. It is one

of the admirable series of Harvard

Books on Astronomy (which were

amazingly remaindered in the drug-

stores a few years ago by their original

publisher, and have now been tucked

under the Harvard wing—at nearly

double the original price). In it Dr.

Payne-Gaposchkin, Phillips Astrono-

mer at Harvard, adds up the conclu-

sions she has reached in twenty-five

years of studying the stars.

“Stars in the Making’’ is at the

same time less detailed and compre-

hensive than Gamow’s “Creation of

the Universe,” and more up-to-date

and thorough. Where Gamow—like

Hoyle—tends to present every prob-

lem as solved in principle—if not

quantitatively or in detail—Dr. Payne-

Gaposchkin frankly points to the holes

in the pattern and notifies us when
she is going out on a personal limb

which others of her colleagues are dili-

gently trying to saw off.

The author’s method is to marshal

the evidence, piece by piece, then in

her final chapters fit it together into

a seemingly consistent pattern of evo-

lution from dust to galaxies. We are

first introduced to the Sun as our

nearest and easiest-to-study star, then

taken into the company of other and

stranger stars. We are shown individ-

ual stars, with all their inconsistencies

of appearance and behavior, instead

of categories—indeed, the spectral

types are never mentioned as such.

We are taken into the great dust

clouds which seem to hold as much
matter as all the stars together—then

in a second section go on to look at

the various star-systems in our galaxy

and outside, from simple doubles to
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the great island universes like our own

(only recently reported by Shapley to

be twice as far away as we had sup-

posed). Finally, the bits of evidence

are put together, the players come on

stage, and the drama of the evolving

universe is played before us.

“Stars in the Making” seems to be

about as close-to-date as a book well

can be, given the delays of publica-

tion. Much of the information in it

comes from direct communications

between the author and other astrono-

mers. Here, for the first time in a

book for general readers, is the story

of Baade’s great discovery of the two

families of stars: Population I in the

flattened disk of the galaxy, whirling

in orbits about its center, accompanied

by the vast dust clouds from which

new stars are born and by the hot,

blue, young “spendthrift” stars;

Population II with its swarm of

globular clusters distributed in a gi-

gantic globe of globes, and its cool,

red, old giants, beating about in seem-

ingly random motion. Morgan’s tre-

mendous success in photographing part

of the spiral arms of our own galaxy,

announced only about a year ago, is

mentioned.

What raw material for galactic

rovers! In this view, the stars in the

center of the galaxy are much older

than those in our region. They have

had time to build up great civiliza-

tions, and their roving orbits are con-

tinually carrying them out among the

young systems of the galactic arms.

Man’s Greatest Mystery
. ..Mis Own Mindt

TTYPNOSIS provides tbc most potent tool

for probing and understanding this great-

est of all enigmas. Two new IMPORTANT
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And on the larger scale we see whole

galaxies colliding and interpenetrating

—sweeping out each other’s dust

clouds and nebulae, stopping each

other’s evolution short.

One complaint I have, from a writ-

er’s point of view. There are a number

of text figures in addition to the ex-

cellent plates. Most of them show

graphically the complex relations

among members of multiple star sys-

tems—grand settings for stories—but

most inconsiderately Dr. Payne-

Gaposchkin has not told us—in most

cases—which stars they are. For that,

presumably, one must hunt up her

original study—but it would have

been so easy to add a few names. As

the barkers insist all up and down

Broadway, “Without the program ya

can’t tell the actors.”

THE PETRIFIED PLANET. Twayne Pub-

lishers, New York. 1953. 263 pp.

$2.95

The “petrified planet” of the title

in this Twayne “Triplet” is Uller,

second planet of Beta Hydri, whose

life-forms have evolved around a sili-

cone metabolism, assimilating assorted

minerals and excreting them as CO2 ,

H2O and silica armor. It has a neigh-

bor, Niflheim (Nu Puppis IV) with a

fluorine economy. Both were invented

for the occasion, and described in con-

siderable detail, by Dr. John D. Clark,

who lives at being a chemist but once

sank so low as to sell two stories to
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this magazine in 1937 and to work out

a biography of Robert E. Howard’s

utterly unscientific hero, Conan.

Three skilled writers have then

built stories around the chemistry of

these two worlds: Fletcher Pratt in

“The Long View,” H. Beam Piper in

“Uller Uprising,” and Judith Merril

in “Daughters of Earth.” The first

two stories appeared in current maga-

zines, while the book was in press. If

the third did, I missed it, though it’s

the best of the three.

It may bother you, as it did me at

first, that the three haven’t agreed on

a common background aside from Dr.

Clark’s chemistry and astronomy. For

their Ullers are three entirely different

worlds where the book might have

shown us three episodes in the history

of one and the same planet. Still, that

wasn’t the problem.

Actually, “Daughters of Time”

places first, chronologically. Simply

and gently it tells, through the memo-

ries of one of them, how a family of

women have gone into space—Joan

to Pluto, her granddaughter Emma to

Uller, her granddaughter Carla to

Niflheim—and how in alternate gen-

erations other women have lived the

bitter unhappiness of being tempera-

mentally planet-bound: Martha on

Earth, Ariadne on Pluto, Lee on Uller.

It adds up to a story which does for

space pioneering what Conrad Rich-

ter’s simple trilogy, “The Trees,”

“The Fields” and “The Town,” does

for the American frontier.
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“The Long View,” first in the book,

takes up the story a little later when

Uller and its handful of colonists are a

piece in the political maneuvering of

a complex Terrestrial society. She-

nanigans are the order of the day here

—with the susp>ected resources of un-

explored Niflheim the key to the

puzzle-lock.

“Uller Uprising” is almost novel-

length in itself, and deals with a third

Uller still later in history, when mines

have been opened on Niflheim. Judith

Merril had rather simple, alien Ulleri-

ans; Fletcher Pratt keeps his ele-

mentary and predacious; but H. Beam
Piper, for the sake of some out-and-

out thud-and-blunder, r’ars his up on

the last pair of their six legs, gives

them a feudal society with a plethora

of local monarchs, and sends an ear-

nest young (female) social worker from

Earth to investigate the horrible way
in which the poor dumb natives are

being exploited by the Uller Com-
pany and its industrial imperialists.

Piper has adopted the late Talbot

Mundy’s engaging trick of informal,

conversational chapter headings

(“Rakkeed, Stalin, and the Rev.

Keeluk,” “Four-and-Twenty Geek

Heads,” “Bismillah! How Dumb Can

We Get?”) and the whole story has

the air of a space-transported Mundy
yarn of the white-man’s-burden in

India transported to Uller and the

opal-grinning geeks—with noble Kra-

gans instead of noble Sikhs. It’s out-

rageous space opera, but it’s fun.

Try it again some time, Twayne.

THE END
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BRASS TACKS
Dear Mr. Campbell:

As an illustration of one of the ideas

in Jones’ story “Noise Level,” I

would like to describe how anyone

can, in a few minutes, construct a

learning device based on the noise

filter principle. This device, a modifi-

cation of Dr. Shannon’s maze-solving

mechanical Mouse, consists of a paper

maze, a penny, and a deck of cards,

and clearly demonstrates the random

source and filter, and how they work.

I will first describe how to construct

a Mouse Analogue with no noise

source or filter, which follows to some

extent the same rules as the electric

relays of Shannon’s Mouse.

Draw with a fine-line pen a 7J4 inch
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square consisting of twenty five 1/^

inch squares, marking any small

square START, and any other small

square CHEESE. By tracing heavy

ink lines over some of the inch

sections of fine lines, construct a maze

having exactly one path from START
to CHEESE, and numerous blind al-

leys. Heavy lines denote walls, the

fine lines representing openings from

one square to the next, through the

sides of the squares. Ail sides of the

large square should be in heavy ink.

Place a penny (the mouse) “tails

up” in the center of the START
square, and move it according to these

rules:

(1) The penny can move only
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North, East, South, or West, these

directions being parallel to the ink

lines.

(2) It may change its direction of

motion only at a wall or at the center

of a square.

(3) On meeting a wall, it must re-

turn to the center of the square con-

taining the wall.

(4) The center of the penny should

always be followed with a pencil

trace, and when the penny meets a

wall, the trace should be extended to

the wall and back to the center of the

penny. Double lines should be sepa-

rated slightly.

(5) The penny avoids following any

pencil line unless forced by a wall, or

by convergence of pencil lines from

all four directions.

(6) If a penny at the center of a

square can, under rule (1), leave with-

out following a pencil line, it prefers

N, E, S, W, in that order, moving

in the first of these directions per-

mitted by rule (5). Hence, the first

direction by which it leaves the center

of the START square is North, even

when the square has a wall in this

direction.

(7) If the penny is in a square with

pencil lines converging from all four

directions, it follows the direction of

the single line, avoiding double lines.

(8) When it reaches the square

marked CHEESE, return it to the

START square, and turn it “heads

up.” Erase all double pencil lines, and

cover the remaining pencil line with

a heavy ink line.(9)

Rule (6) applies only to a “tails

up” penny. If “heads up,” the penny

follows the ink trail, and as before,

its progress is traced with a pencil;

it moves in the direction along the

ink trail that avoids the pencil line.

When it reaches CHEESE, it is re-

turned “heads up” to the START
square, and all pencil marks are erased.

When the penny is “tails up” the

process it follows will be called “ex-

ploration,” while the “heads up”

process will be called “tracking.”

The pencil mark may be thought of as

a scent the penny leaves of itself.

According to the above rules, the e.v-

ploring penny avoids following trails

of scent if it can; but if it cannot

travel a scent-free path, it chooses the

oldest scent. The tracking penny always

tracks the freshest scent. The pencil

line may also be thought of as sym-

bolizing the stream of consciousness,

carried in the memory, rather than on

the maze. Neither the operator’s

knowledge of the maze nor his memory

of the previous behavior of this Mouse

Analogue can influence the action of

the Analogue.

A random element is introduced by

replacing the exploration preference

order of N, E, S, W with a random

pattern determined by a pack of

bridge cards, and by replacing auto-

matic tracking with a random track-

ing process based on the same pack of

cards. For the random exploration,

let spades mean N, hearts E, diamonds
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S, and clubs W. When the penny

reaches the center of a square, cards

are drawn and the penny is moved ac-

cording to the first card that indicates

a direction consistent with rules (5)

and (7).

For the first random tracking move,

draw a card to indicate direction;

then draw another card. If this second

card is not a spade, ignore the first

card, and let tracking occur as in rule

(9). If the second card is a spade, the

penny is turned “tails up,” and a

small X is inked in a corner of the

square; the penny now performs ran-

dom exploration, leaving the center

of the square according to the first

card. When it returns to the ink line,

it is again turned “heads up.” Since

rules (5) and (7) apply only to pencil

lines, exploration may begin in the

direction of the ink line; in this case,

the penny is turned “heads up” at

once.

This procedure is followed for any

move of a “heads up ” random penny,

with two modifications: (a) The ace

of spades becomes the condition for

exploration from squares already con-

taining an X. No further X’s are

marked in such squares, (b) If the

first card indicates a direction along a

pencil line, draw more cards until a

direction with no pencil line is indi-

cated. It is the latter direction that is

chosen, if the next card satisfies the

condition for exploration.

Learning occurs as more and more

squares are marked with X, since
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there is far less chance of leaving the

ink line from squares so marked.

One may plot the number of inches

traveled each time from START to

CHEESE against the number of times

the penny has begun this journey, and

if a series of such plots are averaged,

the resulting learning curve should

smoothly decrease. The random ele-

ment endows the penny with “free

will,” while the random tracking in-

creases the penny’s learning time, to

yield learning curves more typical of

animal behavior. The random element

in the exploration process does not

alter the average learning time; but

makes it possible for the penny to

avoid all blind alleys the first time

through any maze, this not being the

case for the non-random penny.

What about the noise source and

noise filter? The penny has, at most,

four possible outputs at any instant

—

N, E, S, W. So pure noise is a random

sequence of these directions, and the

noise source is represented by all cards

that indicate one of these directions.

When each of the four outputs is

equally likely, there is no noise filter;

but if a choice at a certain point has

led back to that point without leading

to CHEESE, the noise filter cuts in,

acting to prevent recurrence of the

same unrewarding choice. Or if some

route has led to CHEESE, the filter

acts to exclude all directions except

along this route. The noise filter is the

application of rules (5), (7), or (9), and

is based on trial and error. It is in
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every sense a filter; the noise source

initiates every impulse conceivable to

the penny, but only those not rejected by

the filter afect the penny’s behavior.

However, the random element in the

tracking process allows only tentative

action by the filter.

How does this process correspond

to human thought? Man has more

than four possible outputs at any

instant but very likely a finite num-

ber, having a finite number of neurons

that can each do only two things

—

fire or not fire. As he develops, certain

activities of which he is muscularly

capable become excluded from his

behavior as a result of trial and error.

But, generally, as in the case of the

random penny, there are choices he

can make at any instant, such that

the one he will choose is not rigidly

predictable.

The maze might represent a prob-

lem in mathematics, the choice of

turns involving which mathematical

operation to try next. If we perform a

series of operations only to return to

a previously employed expression, we

do not normally repeat the circularity.

If there is still an untried procedure,

we try it, and if not, we retrace our

steps and look for one farther back in

the string of computations. If we

solve the problem, we might forget the

solution, and blunder into blind al-

leys in trying to re-solve it. But even-

tually our noise filter may exclude all

but the proper path.

Another reason for deviating from

a path that leads to a satisfactory re-

sult is the hope of finding a better re-

sult, whether by a dog with a bone

who thinks he sees a bigger bone, or a

man with a theory who hopes to find

a better theory.

As pointed out by Dykstra, even

noise filters can go wrong; minor suc-

cesses often block the way to great

achievements. As one Justification for

the tentative nature of the noise filter.
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consider this example!

Suppose one maze square were

marked CHEESE and one marked

BREAD, each having only one open-

ing. Let us stipulate that if the penny

finds BREAD first, it is turned “heads

up” and rules (8) and (9) apply as if

CHEESE had been found, except that

the trail to be inked from START to

BREAD is dotted. But if it ever

reaches CHEESE, the penny is

marked with a piece of adhesive tape

(as memory) and a full ink line is

drawn over the single pencil trace,

dotted lines losing all significance.

Then, if a penny with automatic track-

ing reached BREAD before reaching

CHEESE, it would never find the lat-

MOVING?
Going to have a new address?

We can’f send your regular Astounding

SCIENCE FICTION along if you don’t

warn us ahead of time. If you’re going

to move, let us know six weeks in ad>

vance. Otherwise you’ll have a neglected

mailbox!

Write SUBSCRIPTION DEPT.
Astounding SCIENCE FICTION

304 East 45th St., New York 17, N. Y.
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ter (contending there can be no revi-

sion of the postulate that the BREAD
path is correct). But a penny with

random tracking will eventually find

CHEESE, then will tend to follow the

direct CHEESE path, not being

cheated of CHEESE by finding

BREAD.
I would now like to criticize a state-

ment by Mr. Mollenhauer in the July

Brass Tacks. He says, “A machine

can be made to compute, not think,

for true thought is creative and pur-

poseful.” I suggest that the random

penny device is both creative and

purposeful.

“Creative” might be defined in

terms of an output which is not entirely

determined by the inputs. The inputs

may cause the random penny to be

“heads up” or “tails up,” to wear ad-

hesive tape, or to occupy a square

which contains various pencil and ink

lines. But while the next output is

influenced by these factors, it is gen-

erally not entirely determined by

them. When the penny turns from a

well traveled path between START
and BREAD, and moves toward un-

discovered CHEESE, that is creative.

In general, “purpose” is charac-

terized objectively by a tendency to-

ward exploration before a certain in-

put (the goal) has been received or

any method for producing it discov-

ered, and by a tendency, after recep-

tion of the input, to reproduce beha-

vior that closely preceded the input.

By this criterion, the non-random
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penny has the purpose of finding

CHEESE. After finding CHEESE, it

repeats the behavior which at each

decision point—center of each square

—most closely preceded the atta:in-

ment of this goal. The final version of

the random penny exhibits the multi-

purpose behavior of seeking BREAD
and CHEESE, and in general of al-

ways seeking a better way of life than

the one it has found. Hence, the pur-

pose of returning to BREAD may con-

flict with the purpose of finding an

even better life, forcing a compromise

on how much effort should be spent in

attaining a “goal in the hand,” and

how much in hope of attaining higher

“goals in the bush.”

For a description of Dr. Shannon’s

Mouse, see CYBERNETICS, Trans-

actions of the Eighth Conference,

March 15-16, 1951, Josiah Macy, Jr.

Foundation, 565 Park Ave., New York

City.—Robert J. Lee, 541 Lahoma,

Norman, Oklahoma

Dear John:

Enclosed is Mr. Lee’s letter on maze-

solving—I thought it a well written

and interesting note. The penny ma-

nipulations are a neat way of ex-

plaining and experimenting with vari-

ous strategies for solving mazes.

The first set of rules are close to but

not identical with those used in my
maze-solver. At one time I considered

a partially random strategy similar

to his second set, but abandoned it

chiefly because it is rather difficult

to trouble-shoot machines containing

random elements. It is difficult to tell

when such a machine is misbehaving

if you can’t predict what it should do!

Mr. Lee’s third strategy with both

bread and cheese is a little like a

problem-solving maze-runner now be-

ing constructed by E. C. Berkeley

Associates.—C. E. Shannon
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(Continued front page 8)

vanced university laboratories. Mass

spectrographs are now offered on an

“our catalogue number . . basis

by a number of firms. Recording elec-

trospectrophotometers are offered for

industrial labs, “in gray crackle or

other finish. File space for storing re-

cordings or other data built into the

cabmet. A handsome piece of equip-

ment in any laboratory.”

Yes—the fact that it does auto-

matically, and in a matter of seconds,

something advanced university lab-

oratories couldn’t accomplish in weeks

a few decades ago is not enough; by

rights the technician properly holds

that it should also be good looking,

convenient, and make efficient use of

space. Mass spectrographs, on the

other hand, are advertised as useful

devices for detecting leaks, and for

production-line quality control in-

spection.

Robots are offered by several scores

of companies; they aren’t tin men,

since no one wants a tin man for any

valid industrial use, so they’re called

“automatic process control equip-

ment” or the like—or “digital com-

puter systems.” But the computing

machine that was, not more than a

few years ago, a thing of rare wonder

is now a standard catalogue item from

dozens of companies. A recent issue

of Scientific American carried a series

of articles on cybernetics—but the

advertisements that went with the

articles were even more revealing. A
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popular, newsstand sale magazine

carrying advertisements for standard

trade devices that would be described

only in science-fiction magazines as

little as fifteen years ago!

The last batch of commercial cata-

logues I got from Dr. Pomeroy con-

tains one that is still at least a little

bit on the interval-of-wonder bound-

ary. It’s from Radiation Counter Lab-

oratories, Inc., of Nucleonic Park,

Skokie, Illinois—their “RCL Illus-

trated Price List No. 12.” One of the

first items offered, I see, is “A Hand-
book On Small Research Nuclear Re-

actors for Universities & Industry,”

$6.00 a copy (10% discount on 5

copies or more)

.

Then there’s the “Oak Ridge Com-
pensated Ionization Chamber, RCL
Mark 17 Model 2,” a neutron-sensi-

tive instrument used in pile controls.

Outside dimensions 3 feet long, by 3^
inches diameter. $1,345.

They do not as yet, apparently,

have a complete small nuclear reactor

installation, with all control equip-

ment and installation costs, offered as

a packaged installation as a catalogue

item. That may be a year or two more
—but not much longer, I imagine.

I can’t yet get quotations on that

four-man scout ship—but I can, if I

want, get quotations on eighty mega-

volt X-ray equipment, or small atomic

power plants.

Of course, we always knew that

would happen, didn’t we?

The Editor.
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